Sr il rural ce 
ho 0 nom f ¢ 


OX2Q2 WESP 
GET? 5 . 419 Bg. 


a 
to IBRARY- 





GONTENTS FOR OCTOBER 1959 Sie See Ss : Vek ATI, No, 4. 


A-Farm Panel as a Source of Income and Expenditure Gaia. Waren H. Vincent 


Evaluation of Agricultural Flood Damage by Airphoto Mialyits of Flood-Plain Samples - 
Kenneth C. Nobe etd: Heary W. ae 3 a 


Comparative Methods of Surveying Horticultural —* Crops. =: 


Trends in Labor Input and Output in Selected Agsiculwa Processing Fadustries: 


A Device for the Smoothing of Time Series+/.1csicevesst vyeses J Wal Ite 


Book Reviews . Robert M, Walsh; Therese Kelleber, Join A Schniten, 
William W, Addison, William A. Vogely, Nathan Koffsky, 
Frederick D. Stocker, Aff Tannous, ‘Robert C ‘Otte, William: 
A. Green, Ronald L. ae and out ee, 





UNITED STATES DEPARTMENT OF AGRICULTURE 











Contributors. 





——~-- 





WARREN H. VINCENT joined the staff of the 
Michigan State University in 1949 as extension 
specialist in farm management and in 1958 be- 
gan his present work of teaching and research 
in the Agricultural Economics Department: of 
the University at East Lansing. 


KENNETH ©. NOBE and HENRY W. DILL, 
Jr., are Agricultural Economists in the Land and 
Water Research Branch of the Farm Economies 
Research Division, ARS. 


“R. A. McGREGOR, an Analytical Statistician in 
the Potato and Horticulttiral Specialty Section, 
Fruit:and Vegetable Statistics Branch, Agri- 
cultural Estimates Division, AMS, is in charge 
of the horticultural specialty estimates. -O. M. 
FROST is in charge of the Potato and Horti- 
eultural Specialty Section, Fruit and Vegetable 
Statisties Branch, Agricultura] Estimates Divi- 
sion, AMS. He‘has been working on the Horti- 
cultural specialty estimating program since it 
was started in late 1956. 


IMOGENE BRIGHT, Agricultural Economist 
inthe Marketing Organization and Costs 
‘Branch, Marketing Research Division; AMS, is 
engaged in research relating to labor usage in 
agricultural marketing. 


~ WALTER A, HENDRICKS, a frequent  con- 
tributor to this journal, is Chief of the Research 
and Development Staff, Agricuitural Estimates 
Division, AMS. 


ROBERT M: WALSH is Chief of the Market De- 
velopment Branch, Marketing Research Divi- 
sion, AMS. 


_THERESE KELLEHER, a mathematical statis- 
tician, recently joined the staff of the Genetics 
Department of: North Carolina State College. 
She was formerly with the Statistical Standards 
Division, AMS, 


JOHN A. SCHNITTKER recently returned to 
Kansas State University after serving for a pe- 
riod as staff economist for agricultural matters 
with ‘the -President’s Council of Economic 
Advisers. ) 

WILLIAM W. ADDISON@is in=the Price and 
Trads Section of the’Statistical and. Historical 
Research Branch, AMS. 

WILLIAM’ A. VOGELY is Assistant Chief 
Economist in the Bureat of Mines, U.S. De- 
partment of the Interior: 

NATHAN M,. KOFFSKY, Chief of the Farm 
Income Branch, Agricultural Economics Divi- 
sion, AMS, regularly presents the national eco- 
nomic situation at the Annual.Outlook. Confer- 
ence in. Washington. He was recently elected 
vice president of the American Farm Economic 
Association. 

FREDERICK D. STOCKER ‘is Head of the 
Farm Taxation and Rural Government Section, 
Farm Economics Research Division, ARS. 

AFIF TANNOUS is Chief of:the Africa and 
Middle East Analysis Branch; Foreign Agricul- 
tural Service. 

ROBERT C, OTTE is head of the Water Utiliza- 
tion Section, Land and Water Research Branch, 
Farm Economics Research Division, ARS. 


WILLIAM A. GREEN is an Agricultural Econ- 
omist in the River Basin Unit, Land and Water 
Branch, Farm Economics Research Division, 
ARS. 


RONALD L. MIGHELL. and BURTON L. 
FRENCH are Agricultural: Economists in the 
Office of the Director of Farm Economics Re- 
search Division, Agricultural Research Service. 
Mr, Mighell is the leader of the recently estab- 
lished Pioneering Research Group in Interfirm 
Integration in Farming and Mr. French is an 
econometrician who works. with @ variety of 
statistica] problems. 








Eprrors: Charles E. Rogers 
James P, Cavin 


Assistant Eprrors: Kenneth L. Bachman 
Winn Finner 

















‘ ’ 
; 4 ge 
a . 
¢ 3 , 
2 * 
t ne > 
. _~, ° 
* , 
¢ 
- 7 2 
> 7 , : 
4 ‘ i 
: ‘ : ¢ ‘ eo . 
" » * ae ea 
= ” 
be - 
7 - : - 
f / 
y ‘ z ’ 
‘ 
* . 
. , 
’ 
. Ud . 
. 
. 
1 r H : 
a c . ° ’ ‘ be 
- $ . 7] i ’ 
° ° : \ 
, S 
® ‘ 
, 
, , 
i ‘ | ’ : ; 
py ‘ 
. « . 
» ‘ ‘ 
ee - ‘ 71 4 








AGRICULTURAL ECONOMICS RESEARCH 


A Journal of Economic and Statistical Research in the 


United States Department of Agriculture and Cooperating Agencies 





Volume XI OCTOBER 1959 Number 4 





A Farm Panel as a Source of Income and Expenditure Data 


By Warren H. Vincent 


To investigate the possibilities of establishing a representative sample of farms, using a 
system of data collection wherein farmers would report monthly their farm business ex- 
penses and receipts over a 12-month period, the U.S. Department of Agriculture entered 
into a cooperative agreement with Michigan State University in 1956. The Cooperative 
Extension Service had already established a farm record-keeping project wherein volun- 
teer Michigan farmers submitted monthly financial reports to the Agricultural E'conomics 
Department of the University, which in turn processed the data currently using punched 
card equipment. The general success of this project and the need for current and accurate 
farm data by Government agencies led to the decision that such a system be offered to a 
group of farms selected on a probability basis. The study reported in this article was 
concerned more with the technical problems involved in establishing and maintaining a 
representative sample reporting certain data monthly than it was with the data so col- 
lected. If the technical problems could be economically surmounted, further considera- 
tion could be given to establishing such a system over a wider area—or an entire State or 
region, or even nationally. In this paper, the author describes the method of data col- 
lection used and the type of information obtained, discusses the problems of establishing 
and maintaining the sample, and evaluates the system in terms of one year of experience 
and its future potentialities. 

This paper is approved for publication as Journal Article No. 2444 of the Michigan 
Agricultural Experiment Station. The assistance of Olan D. Forker, graduate assistant 
to the author, Nathan M. Koffsky, Ernest W. Grove, Earl E. Houseman of Agricultural 
Marketing Service, US. Department of Agriculture, and Wylie D. Goodsell, Agricul- 
tural Research Service, U.S. Department of Agriculture is gratefully acknowledged. 


HE METHOD used in the study reported in 
this paper is one that was developed on an ex- 
perimental basis at Michigan State University 
during 1955 and 1956 and adapted for the entire 
State in 1957. It is now used in an extension rec- 
ord-keeping project involving about 1,200 partici- 


The cooperators provide both monthly and an- 
nual data. The annual information includes a be- 
ginning and ending inventory of real estate, ma- 
chinery and equipment, feed and growing crops, 
and livestock by age and kind, plus such other 
pertinent data as cropping program, livestock 


pating farmers in Michigan. 

The sample in the study constituted 299 of the 
total 1,700 that used the method during 1957. 
Routine procedures in this study were the same 
as for the extension “volunteers,” but the 1,400 ex- 
tension cooperators received more individual at- 
tention than our sample because of the service 
aspects of that project. The procedures described 
below apply identically for all participants. 


524282—59-——1 


performance, and family labor used in the 
business. 

The monthly information is provided by the 
cooperators as a listing of all financial transac- 
tions on standardized printed forms which keep 
receipts separate from expense items. These 
forms provide space for the farmer to list without 
classification or in any particular order (usually 
chronological), the expenses, receipts, and capital 
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investments for the month, showing amount and 
date of the transactions. Original copies of these 
listings are mailed in preaddressed envelopes to 
Michigan State University, and the duplicate copy 
is retained for reference by the farmer. 

When the farmers’ reports are received, the fol- 
lowing operations take place: 

1. The report is “checked in.” This involves re- 
cording the date received, making sure the farmer 
has used the correct identification number, pe- 
rusing the report for problems that may require 
special handling, and routing it either to a super- 
visor for special preliminary handling or to a 
coding clerk. 

2. A code number is assigned to each trans- 
action ; the number is based on the description re- 
corded by the farmer. It contains 5 digits, the 
first of which represents 1 of 9 possible major cate- 
gories, such as farm operating expense, machin- 
ery purchased, improvement investments, live- 
stock purchased, farm receipts, and so on. The 
second and third digits represent 7 of 34 inter- 
mediate types of farm operating expense, 23 in- 
termediate types of farm receipts, and soon. The 
fourth and fifth digits represent further detail 
within the intermediate class. To illustrate, a 
baling expense is coded 10902 in which “1” means 
farm operating expense, “109” means the ninth 
type of farm operating expense (machine hire 
and custom work), and “10902” means the second 
type of custom expense (baling). This classifica- 
tion scheme permits stratification and tabulation 
by major, intermediate, or minor classes. There 
are approximately 550 possible code numbers in 
use for all farms, but ordinarily not more than 
100 of these are active for any one farm. 

3. Tabulating cards are punched and verified 
for each transaction. When punched, these cards 
contain the farm identification number, item code, 
item quantity, and dollar value of the transac- 
tion divided between farm operator and landlord. 

4. Standardized alphabetic descriptions of ex- 
pense and income of investment items are gang- 
punched in each card using a predetermined word- 
ing assigned to each number. 

5. The cards are arranged by code number and 
tabulated quarterly to show quarterly totals and 
totals-to-date for all categories of expense, income, 
and farm investment for each cooperator. 
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6. The individual quarterly reports are mailed 
to the cooperator for his use. 

7. Annual summaries for each cooperator are 
prepared from the cards and mailed to the coop- 
erator. ‘These summaries include annual totals 
and a detailed breakdown of certain categories 
for use in income tax reporting. 


Establishing and Maintaining a Probability 
Sample 


We depart now from the total on-going record- 
keeping activities at Michigan State University to 
consider only that group of farmers selected by 
random sampling techniques. 

A sample of 299 farms was drawn from four 
counties. The counties were selected by judgment 
to represent differences in levels of income, type 
of farming followed, and extent of off-farm em- 
ployment. The sample of farms within counties 
was designed by Earl E. Houseman, Director, 
Statistical Standards Division, AMS, U.S. De- 
partment of Agriculture. Probability 
sampling techniques were followed.t Area seg- 
ments within counties were drawn at random and 
it was intended that each farmer within each 
segment drawn be contacted by an interviewer. 

Once the fieldworker had made contact with the 
person or persons in position to make a decision 
about participation, he was asked (1) to deter- 
mine his eligibility for participation, (2) to at- 
tempt to enroll the farmer in the project if he 
was eligible, and (3) if eligible, to fill out a ques- 
tionnaire dealing with characteristics 
whether or not enrolled. A farmer was con- 
sidered eligible if he (1) sold $250 worth of farm 
products in 1956, (2) farmed 3 or more acres of 
land, (3) intended to farm in 1957, and if (4) the 
farm’s bookkeeper lived in the designated seg- 
ment. Fieldwork was done by trained agricul- 
tural college students during the last 2 weeks of 
December 1956. 

Results of the fieldwork are summarized in 
table 1. Approximately 53 percent of the con- 
tacts made were considered eligible, and 44 per- 


area 


farm 


*Houseman, Earl E. APPLICATION OF PROBABILITY 
AREA SAMPLING TO FARM SURVEYS, in U.S. Department of 
Agriculture, Agr. Handb. 67, Washington: U.S. Govt. 
Print. Off. May 1954. 
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TaBie 1.—Enrollment rate and response to interview by farmers contacted in the establishment of the 
Michigan State University probability sample of record-keeping farms, December 1956 
































Number of farmers Enrollment as per- 
centage of— 
County 
Calls made} Contacts Eligible | Refused ? Schedule {Enrolled w/| Eligible Total 
made ! | only’ | schedules | contacts | contacts 
| 
ee ee ee a 
Number | Number Number | Number | Number | Number | Percent Percent 
Muroen.........—.. cif 317 261 | 159 | 3¢ | 39 | 90 57 34 
Kalamazoo-____- 631 424 198 | 61 | 62 | 75 38 17 
Mason... ..... cake 324 224 103 | 15 28 | 60 58 27 
Shiawassee__-_-- --- : 456 348 218 | 84 60 | 74 34 21 
_ a —ond |__| 
Teal........ 1,728 | 1,257 | 678 | 190 | 189 | 299 44 24 
1 The number of “‘face-to-face’’ contacts made with farm operator or his wife. 
2 The number refusing to answer schedule questions or to enroll. 
3 The number answering schedule questions but refusing to enroll. 


cent of this number were enrolled (at least con- 
sidered so by the fieldworker). It was found later 
that 81 of the 299 enrolled failed to submit their 
first report and hence could not be considered of- 
ficially a part of the project. Of the 678 con- 
sidered eligible, 28 percent refused to enroll but 
answered the survey questions, while the same 
number refused both to enroll and to provide the 
needed supplementary information. 

Discussion with the fieldworkers yielded general 
agreement on the following experiences: (1) Con- 
sent to participate in a 12-month program of this 
type required more thoughtful consideration than 
most farmers were willing to give to it. It was 
easier for a farmer to say “no” and let the matter 
drop than to consider seriously the advantages to 
him as an individual or to others who might make 
use of the information collected. (2) Once the 
prospect decided not to enroll he tried to terminate 
the interview, and it was difficult for the field- 
worker to obtain enough of the necessary infor- 
mation to complete a field schedule. (3) In gen- 
eral, farmers refused any information until the 
objectives of the project were explained and the 
proposition to enroll in the project was presented. 
(4) Many older farmers and part-time farmers 
could see little value to themselves in the program. 
Whereas the rules for eligibility were relatively 
lax, there was a tendency for prospects prema- 
turely to declare themselves ineligible and for the 
fieldworker to accept this judgment. This led to 
a higher proportion of “ineligibles” than was 
anticipated. 


On the basis of the sampling experience, one is 
inclined to conclude a priori that the methods used 
cannot yield a representative sample. However, 
further study of the sample was made. The char- 
acteristics of the enrolled group were compared 
with the characteristics of the refusals who re- 
sponded to the enumerative survey. Also, the 
characteristics of the enrolled group who sent in 
12 reports were compared with those of this group 
who did not complete the year. 

The comparison of enrollees with those refusing 
to enroll yielded the following results: (1) The 
average (arithmetic mean) age of farm operators 
who enrolled was 6 years less than those respond- 
ing to the survey but refusing toenroll. (2) The 
tillable acres per farm averaged 121 for those en- 
rolled and 81 for those not enrolled. Those en- 
rolled operated on the average 20 more acres in 
Mason County, 31 more in Huron County, 34 more 
in Kalamazoo County, and 58 more in Shiawassee 
County than those not enrolled. The farms were 
classified into groups—1 to 59, 60 to 119, 120 to 
790 acres, and so on. Chi-square values were com- 
puted—they indicated a significant difference at 
the 10-percent level for Shiawassee County only.? 
(3) When farms were classified by type of farm 
according to source of income and chi-square 
values were computed to compare the distribu- 
tions, it was found again that only Shiawassee 
County indicated significance at the 10-percent 


? Probability of 9 out of 10 that a difference no larger 
than the observed was due to chance alone. 
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Taste 2.—Number of reports submitted by en- 
rolled farms in the Michigan State University 
probability farm sample, 1957 





| Number 
of farms 


Number of reports submitted 








is SUS chewsaeddomamaecatanwname 81 
Ee sain cai cea abamindet awn aaewe ees 28 
MENS hu pacer a metic an a waemmewca meee e 19 
Se ee ee ee ee ee 10 
i, RE Es So ee ee RE Oe eee 161 

Go ae ee er ree 299 
level. (4) When farms were classified by the 


amount of 1956 sales of farm products and the 
chi-square values were computed to compare these 
distributions, it was found that all counties indi- 
cated significance at the 10-percent level. 

These results appear to indicate wide differences 
between groups when certain characteristics are 
compared, but little difference when other charac- 
teristics are compared. 

Of equal interest to the comparison between co- 
operators and noncooperators was a comparison 
between those who enrolled and those who did not 
submit 12 monthly reports. This comparison 
gives some insight into the problem of maintain- 
ing a sample once established. 

The extent of participation is summarized in 
table 2. The 161 farmers who completed the year 
represent 51 percent of the number considered en- 
rolled and 74 percent of the number submitting 
one or more reports. To study sample changes 
within the year, it was decided to compare the 161 
completions with the 299 enrolled. Comparisons 
were made for age of operator, total acreage per 
farm, type of farm, and level of income (table 3). 

Chi-square values were computed to test the 
hypothesis that the distributions at the beginning 
of the year did not differ significantly from those 
at the end. These conclusions were reached : 

1. There was a negligible change in the sample 
with regard to age of operator. 

2. There was a significant change in the sample 
The farms 
averaged 154 acres at the beginning and 148 acres 
at the end of 1957. 
significant changes occurring in both the large and 
the small farms, which tended to offset each other. 


with regard to total acres per farm. 


These averages betray the 


100 








TABLE 3.—Chi-square values computed from selected 
characteristics of record-keeping cooperators at the 
beginning and end of 1957 














Chi-square 
Degrees | Com- distribu- 
Basis for comparison of free- | puted | tion value 
dom chi- at 10 
square percent 
level 
Age of operator________-- | 4 0. 698 1. 064 
Total acreage per farm___-_| 10 | 17. 067 4. 870 
EVDO GF 18TM. |. ones 4 1, 227 1. 064 
Level of income_-_--__---- | 3 2. 184 0. 584 
' 





There appeared to be more change in the sample 
for size of farm than for any characteristic 
compared. 

3. As the relationship between size of farm and 
level of income is close, the heavy losses in small 
farms resulted in heavy losses in low-income 
farms. Of the initial 65 farmers with 1956 farm 
receipts of less than $1,200, only 28 completed the 
year. All of the initial 8 farmers with 1956 farm 
receipts of more than $25,000 completed the year 
successfully. The sample changed significantly 
with regard to level of income. 

4, Although significant at the 10-percent level, 
there appeared to be little change in the sample 
with regard to type of farming. The farms were 
stratified similar to census classes (dairy, live- 
stock, poultry, cash crops, and general) and nearly 
proportionate losses occurred for each class. 


Evaluation 


Evaluation is made in terms of the prospects 
of establishing and maintaining a representative 
sample, the costs, and the potentialities of a data- 
collection system in which expenses, receipts, and 
investments are reported monthly. 

It was found that farmers are slow to commit 
themselves to a proposal that involves a full year 
of reporting confidential financial information. 
There is reason to believe that the enrollment rate 
would have been higher if the persons contacted 
could have had a longer time in which to weigh 
the merits of the proposal and to get a more de- 
tailed schooling in the objectives and procedures 
of the system. Also, more experienced and per- 
haps older interviewers could be expected to ob- 
tain a somewhat higher enrollment rate. 























TABLE 4.—Costs of establishing and maintaining the 
Michigan State University probability sample of 
record-keeping farms 1956-57 ' 





| Average per farm 
| 





Item Total | | 
| En- Com- 
rolled pleted 
(161) 


| (299) 
| 








Field expenses: Dollars | Dollars | Dollars 











SE _ ee ee eee 
SINCE... ........... fh Re Seen 
ys as eee Oe See Deere 

Subtotal_......- — 4,794 | 15.98 29. 77 

Maintenance and operation: 
nin = 5 eee eee 
IBM charges-_-_-_-_-__- i 3S Seer: eee ee 
Cooperator supplies _ eee Mae 
Other supplies and serv- 

Ee ee | eee ee ae 
Field followup--------- fe, Seer ben ers 
Professional travel _ - - - - at eet 

panvetal. ...... 4 9, 033 30. 14 | 56. 09 

Total field and opera- 

tional expenses _- a) 13,087 46. 12 85. 86 





1 Does not include (1) overhead costs, such as use of 


buildings, utilities, calculating machines; (2) about 1/10 
man equivalent of residence professional time; (3) about 
54 days of county agricultural agents’ time volunteered. 


Apparently, it is difficult to retain a high level 
of participation for low-income farmers who oper- 
ate small farms. This suggests that, if the ex- 
periment were repeated, resources would be more 
effectively used if the population were defined in 
such a way as to exclude very low-income farms. 

Careful records of costs were kept, but, as this 
study was merged with an on-going record-keep- 
ing program, it is not easy to say what the costs 
would have been had the study been conducted 
alone. Fieldwork and cooperator supplies were 
charged directly to this study. Other costs were 
computed by allocating part of the total Michigan 
State University farm accounting costs to this 
project (table 4). To the costs shown may be 
added perhaps another $9,000 for overhead. 

Costs of fieldwork to establish the sample aver- 
aged $25.70 per worker per day. This may be 
compared with $24.86 per worker per day for an- 
other enumerative survey of farms, conducted at 


about the same time. (This was a research proj- 


ect to evaluate a township extension program; it 
was sponsored by the Kellogg Foundation.) 
Field costs per farmer providing a full year’s rec- 











ords averaged about $30 compared with $23 per 
interview in the Kellogg survey. Costs of enroll- 
ing a farmer in this program are comparable to 
those for taking a one-time survey, but if prop- 
erly done, it results in the generation of a con- 
tinuous flow of data that would be expensive to 
obtain from repeated surveys. Also, the costs of 
enrolling farmers would not be repeated for those 
who participated for more than a year. 

Costs encountered in this study were probably 
higher than would be expected if it were repeated. 
Lessons learned from the field experience could 
lead to lower costs of establishing a sample. 
More importantly, many improvements have been 
developed in the data-processing procedure of the 
current extension project, and these could be used. 
In the present extension project of about 1,200 
cooperators, the maintenance and operation costs 
average about $17 per farm compared with $3 
experienced in this study. 

Speculation as to the potentialities of a success- 
fully established sample of farms that would re- 
port all operating expenses, investments, and re- 
ceipts currently, is interesting. Among other 
things, the sample could: 

1. Provide more accurate or useful data on 
prices received and paid by farmers than those 
provided by sources or methods now being used. 

2. Provide information needed in studying cer- 
tain marketing problems, such as marketing costs 
experienced in agriculture, effect on farm income 
of marketing at particular times, comparative re- 
turns resulting from alternative market outlets, 
and others. 

3. Provide the opportunity to study farmers’ in- 
tentions to use capital in specific ways, and to 
compare these with their actual actions. <A pre- 
liminary step was taken in this direction in this 
study. Cooperators were asked at the time of 
enrollment to indicate the investments in machi- 
nery and farm improvements they intended to 
make in 1957, and when they planned to make 
them. These intentions were compared with ac- 
tual investments. A more detailed study of this 
kind is in progress with the present extension 
sample. 

4. Provide the basis for improved outlook in- 
formation. When monthly data are available 
through time, it is possible to observe internal 
changes taking place in farm operations. When 
we see how farmers have reacted to certain price 
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changes in the past, it should be possible to pre- 
dict more accurately what they will do under 
similar conditions. Also, when a satifactory rap- 
port has been developed between the University 
and individual cooperators, many types of supple- 
mentary reports from the cooperators are feasible. 


The study reported has answered some ques- 
tions regarding the possibilities of establishing a 
representative sample of farmers reporting finan- 
cial information on a monthly basis. The ex- 
perience gained has been valuable and is expected 
to lead to other investigations of a related nature. 


Evaluation of Agricultural Flood Damage by Airphoto 


Analysis of Flood-Plain Samples 
By Kenneth C. Nobe and Henry W. Dill, Jr. 


The United States Department of Agriculture is cooperating in an interagency study to 
plan for the future development and control of the water resources of the Potomac River 
Basin One assignment undertaken by the Farm Economics Research Division, Agri- 
cultural Research Service, is that of appraising both the agricultural damages from floods, 
and the benefits from alternative combinations of control structures on the main stem and 


the major tributaries of the Potomac River. 


Techniques were developed for using sample 


cross-sectional data and airphoto interpretation, rather than the conventional detailed 
field surveys, to help us measure agricultural damage from floods. This paper discusses 
the development of these techniques and indicates how they may be applied to flood-dam- 


age studies in other areas. 


CONOMIC EVALUATION of agricultural 

damage from floods is an integral part of 
studies designed to plan for future development 
and control of land and water resources. It is of 
particular importance in the design and justifica- 
tion of flood-control and multiple-purpose projects 
in rural areas. To compute benefit-cost ratios 
accurate flood-damage data are required, and these 
in turn are necessary for economic evaluation of 
individual water-control structures and for com- 
parison of alternative projects. A benefit-cost 
ratio as used in this type of analysis is defined as 


*The Corps of Engineers, U.S. Army, is authorized to 
prepare a comprehensive plan for the development and 
conservation of water and related resources in the 
Potomac River Basin. Participating in this study are the 
U.S. Departments of Agriculture, Commerce, Interior, 
Health, Education, and Welfare, the Federal Power Com- 
mission, Atomic Energy Commission, Interstate Com- 
mission on the Potomac River Basin, National Capital 
Regional Planning Council, and Advisory Group for the 
Potomac River Basin, as well as other State and Fed- 
eral agencies interested in the development of the Po- 
tomac Basin. 
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“the arithmetic proportion of estimated average 
annual benefits to average annual costs, insofar as 
these factors can be expressed in monetary 
terms”.? 


Background Data 


Four main types of data are required for the 
economic evaluation of agricultural damage from 
floods: (1) Flood frequencies; (2) areas inun- 
dated, by stage of flooding; (3) physical data on 
land use, yields, management practices, and in- 
puts of land, labor and capital; and (4) economic 
data on value of inputs and returns to land in 
the flood plain, including economic losses from 
past floods. Necessary also are projections of 
future conditions, with and without a flood-con- 
trol project. Combining these data into an eco- 
nomic evaluation is at best a complex process; it 
is limited further by lack of data on flood stage- 
land area inundated relationships in map form. 


? Schwartz, H. E. DETERMINATION OF FLOOD FREQUENCIES 
IN A MAJOR DRAINAGE BASIN. Extrait des Compes Rendus 
et Rapports, Assemblee Generale de Toronto, 1957. 
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Maps showing stage-area relationships would be 
the ideal base for study of the effect of flooding 
on present land use and cropping systems. They 
would serve also as a base for locating areas in 
which land use had changed in the past and in 
which land enhancement would be expected as a 
result of varying degrees of flood control from 
potential structures. The lack of stage-area maps 
for the Potomac River led to a test of an alter- 
native method of determining stage-area relation- 
ships that would allow for correlation of land use 
to stage of flooding. 

The use of airphoto interpretation as a tool for 
flood-damage appraisal was suggested by a report 
on a study carried out by the New England-New 
York Inter-Agency Committee. The Potomac 
Survey differs from the New England-New York 
study, in that for the latter, stage-area maps were 
available for part of the study area. For the 
Potomac Survey, it was necessary to find a substi- 
tute for stage-area maps. Limitations of time and 
funds precluded detailed cross-sectional mapping 
and the transfer of such field information to air- 
photos by using photogrammetric plotting equip- 
ment. A test project was carried out, therefore, 
to learn whether the use of airphoto interpreta- 
tion, combined with a field survey of a sample of 
representative river valley cross sections, could 
provide us with a reasonably accurate estimate of 
overall stage-area relationships. 


How Data Were Obtained 


Potomac River mile 203, which is approximately 
5 miles southwest of Williamsport, Md., was 
chosen as the test area and was later studied in 
the field (figs. 1 and 2). This section of the 
river is characterized by a relatively broad flood 
plain in agricultural use on the inside bend of 
the river, and a narrow wooded flood plain on 
the ontside bend. 

The inundation line of the 1936 flood (flood of 
record) was superimposed on an airphoto of the 
This was later broken into four strata, 
Strata 1 and 3 occur 


test area. 
each a half mile in length. 


* Dill, H. W. Jr. PHOTO INTERPRETATION IN FLOOD CON- 
TROL APPRAISAL. 
1955. 


Photogrammetric Engineering, March 





on the West Virginia side and strata 2 and 4 on 
the Maryland side. In each stratum, the point 
was chosen at random and a straight line was 
drawn through it in such a way that it intersected 
the river at a right angle to the tangent of the 
river. 

Cross-sectional data were obtained along these 
lines. They were used to represent the stratum 
in which they occurred, and measurements were 
weighted equally to represent total flood-plain 
land in the study area. The upper edge of the 
river bank (point of zero flooding) was set at 18 
feet, and the 1936 floodline at 43 feet.* This al- 
lowed for the delineation of 5 flood-stage lines 
spaced at 5-foot intervals in elevation. 

The elevation points were plotted on an air- 
photo and measured with a 0.0001-foot scale 
ruler—0.0001 foot is equal to 20 feet lineal dis- 
tance—and recorded by stage (table 1). Stage 
totals were expressed as percentages and applied 
to the calculated total acreage of the flood plain 
(based on a dot grid count of delineated flood- 
plain area), to obtain acreage by stage. 

Total of the stage 1 measurement figures, for ex- 
ample, is 0.0019; for all stages, it is 0.0176. Stage 
1, therefore, includes 10.8 percent of the total 
flood-plain area (0.0019/0.0176). The calculated 
total acreage of the flood-plain area is 202 acres; 
therefore, the flood-plain acreage in stage 1 is 21.8 
acres (10.8x202). 

Airphoto analysis was used to ascertain land 
use by stage. Four major types of land use were 
measured—cropland, woodland, pasture, and other 
(industrial, residential, transportation routes). 
These calculations are shown in table 2. The dis- 
tance measured in stratum 1, stage 1, for example, 
is 0.0006; it falls in the woodland category. For 
stage 2 in stratum 1, the total measured distance 
is 0.0035; of this total 0.0015 is cropland and 
0.0020 is woodland. The recorded measurements 
of the four strata were weighted equally, and the 
totals were converted to percentages. The per- 
centages in turn were applied to the total flood- 
plain acreage to indicate land use by stage (table 
2). 


“Calculations based on the Shepherdstown flood gage 
suggest that these assumed elevations approximate closely 
the actual situation in the study areas. 


103 











TaB.E 1.—'stimated total acreage of flood plain by stage, Potomac River mile 203, reach P-3* 











Flood-plain stages 






































] 
Airphoto measurements | i Total 
Stage 5 | Stage 4 Stage 3 | Stage2 | Stagel | 
(1,936 to (—5 to (—10 to (—15 to | (—20 to 
—5) — 10) — 15) ie 20) | river) 
| | | 
Feet | Feet Feet | Feet | Feet Feet 
SE eee Becta tite ae ets ast a tev sh ao 0. 0004 | 0. 0006 0. 0012 | 0. 0035 | 0. 0006 0. 0063 
NO eon Sr, ee ere ene . 0003 | . 0004 . 0009 | . 0007 | . 0002 . 0025 
ne eis ree ee . 0005 . 0006 | . 0009 | . 0053 | . 0006 . 0079 
ES eee ae sarc (2) (2) (2) | . 0004 | . 0005 | . 0009 
ES Ge ua craw pesaeaee Petite betes 0.0012 | 0.0016 0.0030 | 0.0099 | 0.0019 0. 0176 
Percent | Percent Percent | Percent Percent Percent 
a a er oe ee 6. 8 | 17. 0 56. 3 10. 8 100. 0 
Acres | Acres Acres Acres Acres | Acres 
RG: cbAidbciesdeabend vk ubadaminieeyl 13. 7 | 18. 4 34. 4 113. 7 21.8 | 202. 0 











of the river in each case. 
2 Insignificant amounts. 


GER - SE tae 


1 The estimated total acreage is given at 202 acres, a figure arrived at by airphoto analysis. 
made on airphotos by a scale of 0.0001 feet=20 feet lineal distance. The percentage of total acreage in each stage is 
based on 4 hypothetical cross-sections of the flood-plain area. The individual cross-sections were limited to one side 


Measurements were 


3 The percentages of total lineal distance across the entire flood plain (as measured on airphotos) that lie within 
individual stages are synonymous with the percentages of the 202 acres in river mile 203 that lie within these stages. 








ca. 3 ihe. 2 , a Cae Se: Sa 

Figure 1.—Flood plain land along mile 203 of the 
Potomac River. Study cross-sections are shown by num- 
ber. The dark areas are woodland, the light gray areas 
cropland. There are cabins in the narrow band of wood- 











Scale - 4220700 








land on the left bank of the river. Airphoto from Com- 
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modity Stabilization Service, U.S. Department of Agri- FIguRE 2.—Sketch of major land uses shown in air- 
culture. Scale 1: 20,000. photo reproduced in figure 1. 
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Figure 3.—Flood stage-land area inundated relation- 
ship for mile 203 of the Potomac River. 
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Acres imndated 


FicurE 4.—Flood stage-land use-area relationships for 
mile 203 of the Potomac River. 


The data included in tables 1 and 2 were used 
to construct stage-area curves for the test area 
(figs. 3 and 4). Figure 3 shows total area (in 
acres) in relation to flood stage in feet. Figure 4 
shows both a total area curve as well as individual 
curves for each land use. A visual comparison of 
these curves with figures 1 and 2 begins to bear out 
some of the relationships shown in these curves. 
The combined area in stages 2 and 3, for example, 
‘an be verified as a high proportion of the total 
flood-plain area. Figure 1 also indicates that most 
of the pasture acreage occurs in stage 5 and that 
a high proportion of the woodland is in stage 1. 

Application of Findings 

The results of this test case indicate that rea- 
sonably accurate stage-area relationships can be 
ascertained from data obtained from a sample of 


river-valley cross sections. Damage estimates by 


524282—59 2 





TaBLe 2.—Estimate of land use of flood plain by 
stage, Potomac River mile 203, reach P-3' 





Airphoto measurements | Crops | Woods |Pasture| Other 





FLOOD PLAIN STAGE 5 




















Stratam 1_......-. SS Te, HER oe Geee t...... 
Stratum 2_........ eee i |) a 
Stratum 3........- ee FO aS ee ae 
Stratum 4._......-. oe (?) (?) (?) (?) 
[a do___| . 0005 | . 0003 | . 0004 |____-- 
Percentage of area 
acres__| 41.7 25. 0  & 2 
ee do... 5.7 3. 4 | 3. 3, ee 
FLOOD PLAIN STAGE 4 
Stratum 1_______- foot._| . 0005 |....- a. 2° oe 
Stratum 3......... "a, See . _ Soe 0. 0002 
Stratum 3......... gee Me) ee! ee ne [seer 
Stratum 4______- 00... (?) (?) | (?) (?) 
Total___.-.____- do_..| . 0011 | . 0002 | . 0001 | . 0002 








Percentage of area 
acres__| 68.8 12. 5 6. 2 12.5 
|. Se ete G6...) M7 2.3 1 | 2.3 
































Stratum 1....... et i Jd et ee cewe 
Stratum 2......... See i, ee Ree ae 
Stratum 3........-~ ee |, es eer 
Stratum 4_____-_-- do___| () (2) (2) | (2) 
dl ee 0 Eres ee 
Percentage of area | 
a, co ae eer 
eee ee Fo) aa | ee 
FLOOD PLAIN STAGE 2 
Stratum 1_...._.- foot..| . 0015 | . 0620 }......- soll a ts 
Stratum 2......... a See Pea 
Stratum 3......... el, eee ST Paee 
Pirsbem 4... Sh acts , . eee oe 
ee oe ee lL UN 8 








Percentage of area 
acres__| 75.8 Dee eee 





























DEE ...nciccwund do___| 86.2 ee ee Sere 
FLOOD PLAIN STAGE 1 
Stratum 1........ ee (ene 2 eee: |e 
Stratum 2__.....-- eae EReeaeente . | a 
Stratum g_.......- eee ERs eee ae . 0006 
Stratum 4......... a YS ee ee 
eee ae eer "| ae | . 0006 
Percentage of area 
ee | 68.4 | -eidepsita ach | 31.6 
Mette, HENGMe eee Po?) ——E= 6.9 





1The estimated total acreage is given at 202 acres, a 
figure arrived at by airphoto analysis. Measurements 
were made on airphotos by a scale of 0.0001 feet=20 feet 
lineal distance. The percentage of total acreage in each 
stage is based on 4 hypothetical cross-sections of the flood- 
plain area. The individual cross-sections were limited to 
one side of the river in each case. 

2 Insignificant amounts. 
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stage are possible when these data are combined 
with flood-loss data. It indicates further that 
airphoto-interpretation techniques and sample 
cross-section data are useful tools in situations in 
which stage-area maps and other necessary hydro- 
logical data are lacking. 

The general approach used in the test case 
has been accepted for use in the evaluation of 
agricultural flood damages on the main stem and 
major tributaries of the Potomac River. The 





procedure to be followed involves four steps: (1) 
A sample of half-mile river segments will be se- 
lected from each designated damage reach; (2) 
the inundation line of the largest flood of record 
will be drawn on airphotos and the total flood- 
plain acreage determined by dot grid count; (3) 
a field crew will survey a single cross-section in 
each of the sample river-mile segments; and (4) 
field data will be summarized according to the 
method described in the preceding section. 





Comparative Methods of Surveying Horticultural Specialty Crops 
By R. A. McGregor and O. M. Frost 


A program of estimates covering eight classes of nursery products and four selected cut 
flowers grown in 6 States was undertaken in late 1956 by the Fruit and Vegetable Statis- 


tics Branch of the Agricultural Estimates Division, AMS. 


The initial survey was an al- 


most complete enumeration with estimates being required for only a few small nonre- 


spondents whose size of operation had previously been established. 
costs, random sampling was tested in a 1957 survey in these same States. 


To reduce time and 
A sample was 


drawn to measure 1957 sales in relation to those made in 1956 with sampling errors of 


about 2 percent by States for each item. 


The sample was checked against (1) the results 


obtained from a general mailing to all producers with several followups and (2) the re- 
sults obtained from similar mailings and followups of large nonrespondents by personal 


interview. 


Final results show that more accurate estimates are obtained from general 


mailings to all known producers with selective followups of the larger nonrespondents. 


ie DECEMBER, 1956, the Fruit and Vegetable 
Branch of the Agricultural Estimates Division, 
Agricultural Marketing Service, began a new pro- 
gram of crop reports on the horticultural special- 
ties industry. Five States were selected for a 
pilot study on the basis of their geographic dis- 
tribution and importance in the industry. 

Considerable time was spent in assembling a 
list of nearly 8,700 potential producers in Cali- 
fornia, Colorado, Florida, Illinois, and Iowa. 
Each was mailed a questionnaire which sought in- 
formation on size and type of production. Ap- 
proximately 90 percent answered the inquiry after 
five mailings were made. Nonrespondents were 
classified by personal contacts or from informa- 
tion obtained from secondary sources. 

About 2,800 qualified as commercial growers of 
the products to be estimated in future surveys. 
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A commercial producer is defined as one who 
grows and sells in a calendar year cut flowers, 
flowering plants, or nursery products with a total 
value of $1,000 or more. 

The first production survey, made during the 
winter of 1956-57, covered four selected cut flow- 
ers and eight classes of nursery products. The 
mailed inquiry yielded an 80-percent return. 
Four general mailings, followed by special deliv- 
ery airmail letters to larger nonrespondents, were 
used to obtain this return. Followup work 
through personal contact was concentrated on 
larger growers. 

The data were summarized by seven size strata 
established after the initial enumeration. They 
covered 97 percent of the estimated sales of four 
selected cut flowers and 94 percent of the esti- 
mated sales of eight classes of nursery products. 





~- 
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Nonrespondents were classified according to size 
of operation. Estimates for these represented 
mainly the operations of smaller growers; they 
were made on the basis of size group averages. 

In June, 1957, a similar size classification sur- 
vey was undertaken in Michigan, Ohio, Oregon, 
New York, and Texas. Five general mailings 
were made to a list of 11,700 names in these States. 
About 11 percent failed to reply. Nonrespond- 
ents were again checked at the field level to obtain 
a complete size classification. About 3,700 grow- 
ers qualified as commercial producers of the 
selected cut flowers and nursery products. 

During the winter of 1957-58, a second produc- 
tion survey was undertaken. This covered 1957 
operations in the original pilot States and the five 
additional States. For cut flowers, reports were 
received from 86 percent of the growers covering 
98 percent of total commercial sales. In the case 
of nursery products, reports were received from 
75 percent of the growers covering 94 percent of 
commercial sales. 

To obtain this high return, it was again neces- 
sary to mail five requests and to use selective 
followup field contacts on the larger nonrespond- 
ents. Nonrespondents were classified by size of 
operation. Estimates were made for nonrespond- 
ents in each size group in line with reports re- 
ceived for that size group. 


Drawn Sample Tested in Second Survey 


To reduce time and cost in such surveys, the 
practicability of sampling was investigated. A 
general-purpose sample would not be efficient be- 
cause many producers tend to specialize in one or 
two of the products covered in the surveys. A 
medium-sized overall producer, for example, 
sometimes turned out to be a rather large chrys- 
anthemum producer, or a large rose grower would 
sometimes grow a few carnations. Each flower 
or class of nursery products had therefore to be 
considered in relation to its own universe. It was 
necessary to draw a separate sample for each class 
of products in each State. 

One prerequisite of an efficient sample is that 
pertinent control data for the universe be avail- 
able. The study was therefore limited to the five 
States covered in the 1956-57 production survey. 
With the high response rate obtained in the 
original survey, it appeared that a valid compari- 





son could be made between results from the sam- 


ple and those from a complete enumeration result- 
ing from a mailed survey with followup field 
contacts. 

A sample was drawn in the fall of 1957 for the 
1957-58 production survey. The sample for each 
class of products was large enough by States, so 
that sampling errors would be within 2 percent. 
Growers in the 1957 survey were classified into 
seven strata, based on 1956 sales. It was con- 
sidered necessary to enumerate all growers in 
stratum 7, consisting of those with a sales volume 
of $50,000 and over for a given product. A sam- 
ple was drawn for each of the remaining six 
groups. The size limits for the seven strata were 
as follows: 


Sales limits 


Stratum (dollars) 
Eee ee eee ay eae 0 to 999. 
TA Ie 
_ Cam 
ements nnanauneeentasaucecoa en ooo 
rs rr ee eR LEN ~ 15,000 to 24,999. 
ares: Peta ecate ah nwemee _. 25,000 to 49,999. 
| ie ae Bie eather) ._. 50,000 and over. 


The number of growers included in the sample 
varied by State and by product, depending on the 
variances of the data. On the average, the sample 
for all items covered about 35 percent of the pro- 
ducers of a given product in each State. 


Sample Allocation 


The following relationships were used to allo- 
cate the sample by strata. The computations are 
for California carnations, but they were similar 
for all other products involved in the survey. 








>? 1 
Total Sample, 7= (ws as . 
2 > t%¢ ) 
(ox)? + ( N; 
_ wo) 
Stratum 1, n= se 
1 
Wo Oo 
© scale 
Stratum 2, m Bao 


Etc. 


In table 1, N; is the number of producers in 
each stratum, o; is the standard deviation of the 
number of 1,000 units sold (blooms in this case), 
and w; is the adjusted stratum weight exclud- 
ing stratum 7 growers who were enumerated. The 
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Taste 1.—California carnation computations 


























Stratum N; | G; w'; | w': Gi | (wiG)? | (w; G,)? 

| | | Ni 
Es ON LE Oe Re 6 9. 2 0. 046 0. 422 0. 178 0. 030 
Rees siaueta oda | 30 48. 5 . 230 11. 155 123. 319 4.111 
ETRE EN _| 26 89. 8 . 198 17. 780 316. 128 12. 158 
| EE, SOR FORO teem 22 118. 5 . 168 19. 901 396. 050 18. 002 
es  celseehesmanen 26 226. 5 . 198 44, 847 2011. 253 77. 355 
Re iain taa cha dndlaneniaba bial hstaphulinnnanke | 21 445. 5 . 160 71. 280 5080. 838 241. 945 

te acd Caevsinacecenians esdaleciytaenticncsinae | 26 (1) () (!) (1) (1) 
ee oe eee "5 OER 1. 00 165, 885 |.........--- 353. 601 











1 }numerated. 


numerical value of N was set to provide a sam- 
pling error of 2 percent in the final estimate, in- 
cluding stratum 7 producers who were enumer- 


ated. 
Desired ox=(.02)X 


In this example, X=636.6, desired ox=12.7. 
This means that the standard error of the aver- 
age for the first 6 strata must be =15.2. For 
California carnations, this resulted in the sample 
allocation shown in table 2. 


Taste 2.—California carnation producers, by 











stratum 
Producers 
Stratum eae 
| Total | Drawn 
ee ae ee ” | 5 : 25 
| Number | Number 
eee RS eat z " 6 | 
, eae ee Oe Leer meee: 30 | 3 
| eae. RO, eee ae = ; caer 26 | 5 
: Doe . : 22 | 6 
| Sp Saeco is 26 12 
ee z — 21 | 20 
Puce ad ya ttaa oe ae wets z 26 | 26 
ees pA geo et kerana te 157 73 








Survey Procedures and Results 
Production schedules were mailed to all com- 
mercial growers on the list. In the fall of 1957, 
some new growers were added to the various State 
lists. Five requests were made by mail, and fol- 
lowup field contacts were made for selected non- 
respondents. Reports for all nonrespondents in 
the drawn sample were obtained by field contact. 
In the general listings, reports were tabulated 
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by size group and product within States. If the 
value of sales for the current report departed by 
more than one size group from the predetermined 
size group, the report was listed in the size group 
based on the current report. The only exception 
to the rule was for producers in strata 6 and 7. 
Reports showing material differences between the 
1957 sales and the predetermined size group for 
the two classes were tabulated on the basis of the 
size group indicated by 1957 sales. 

For the drawn sample, reports were tabulated 
in the size groups in which they were drawn, re- 
gardless of the change that might have been in- 
dicated for the 1957 value. 

In summarizing the reports, average numbers 
of cut flower and nursery products sold in 1957 
were computed. These were expanded on the 
basis of number of growers in each size group. 
Estimates for the other items, such as plants in 
production for cut flowers and inventory num- 
bers for nursery products, were based on the re- 
lationship of the item to number of cut flowers 
or nursery products sold in 1957, as reported by 
other producers within the same size class. 

Three different summaries were prepared, as 
follows: 

1. Reports received only from direct mailings 
were expanded to a State basis for all grow- 
ers. The number of growers in the universe 

was changed to allow for new growers added 
to the lists in the fall of 1957. 

. Reports received from direct mailing and re- 
ports received by field contact for selected 
nonrespondents were expanded to a State 
basis for all growers. The number of grow- 
ers in the universe was changed to allow for 





TABLE 3.—Comparative survey summary for eight 
classes of nursery products, by selected States 








| 
Drawn sample indication as a per- 
centage of published totals (mailed 
and followup) 











State —_ rae 

Pro- | Whole- | Jan. 1, 
ducers Sales sale | 1958, in- 

value | ventory 

ee ee eee | 

| Percent | Percent | Percent | Percent 
California_._..._._--| 101.4 | 98. 9 | 97.4 99. 6 
Colorado... ......- | 104. 6 | 95. 4 100. 4 97.5 
Pwnage... = -..... 96. 2 96. 3 101. 9 78. 9 
Ee ee 98. 7 86. 6 | 86. 3 99. 5 
MR, Sor te : 100. 0 93. 0 | 95. 3 100. 8 
Average------.-.- 99. 2 1 96. 4 96. 7 1 96. 6 





1 Weighted by value of sales. 


TaBLe 4.—Comparative survey summary for five 
selected cut flowers, by selected States 





Drawn sample indication as a per- 
centage of published totals (mailed 
and followup) 








State Plants in 
production 
Pro- | Whole- a 
ducers | Sales |_ sale | 
value | | Indi- 
1957 | cated 
1958 














| 
Pet. Pet. | Pct. Pet. Pet. 

California __._---- 105.7 | 94.0] 93.5 | 93.9 91.9 
Colorado. --_-.-_---- 95.7 | 97.1} 93.9] 95.1 89. 9 
Florida__.........| 104.7 | 99.4 | 100.7 | 96.4] 92.4 
ee 104.8 | 97.3 97.1 | 97.2 95. 6 
eS | 102.5 | 91.3] 93.4] 90.4] 887 

Average____-_- 103.7 196.8 | 96.7 |!95. 4 | 192. 4 





1 Weighted by value of sales. 


growers going out of business and for new 

growers added to the list in the fall of 1957. 
3. Reports from growers in the drawn sample 

(either by mail or field contact) were ex- 

panded to a State basis for all growers. 

The number of growers in the universe was 

held to the level established prior to drawing 

the sample. 

A. Basis of estimate in published report—The 
figures published in June 1958 under Sp Cr 6-1 
(58) “Cut-Flowers” and Sp Cr 6-2 (58) “Nursery 
Products” are based on method (2) as outlined 


Ss 


above. 














TaBLe 5.—Comparative survey summary for nurs- 
ery products, by product, selected States 


























Drawn sample indication as a 
percentage of published total 
Product 
Whole-| Jan. 1, 
Pro- | Sales | sale 1958, 
ducers value | inven- 
tory 
Pet. Pet. Pet. Pet. 
eee ees 101. 2 | 99.8 93. 6 101.7 
Broadleaved evergreens__| 104.1 | 95. 7 97. 4 92.8 
Deciduous shade trees___| 98.5 | 87.4 86. 4 90. 1 
Deciduous shrubs_ - - - - - - 98. 7 | 92.9 94. 3 100. 6 
Se 95. 8 |108. 0 | 103.0 105. 7 
Deciduous fruit and nut 
a Sa 96. 2 | 95.0 93. 3 92.8 
Grapevines............| 92.7 |G. 0 96. 1 114.5 
Citrus and subtropical 
Pret Gees... .<. <<... 96.0 | 94.0 97.9 86. 6 
Average-_-_-------- 99.2 196.4 | 96.7 | 196. 6 





1 Weighted by value of sales. 


TaBLE 6.—Comparative survey summary for cut 
flowers, by product, in selected States 





Drawn sample indication as a percent- 
age of published totals 





| 
| 
| 
| 











Plants in 
Item production 
Pro- Whole- 
ducers | Sales sale 
value Indi- 
1957 |cated, 
| 1958 
Pet. Pet. Pet. Pet. Pet. 
Carnations - -_ ----_- 101.6 | 95.3 94.7 | 94.8 91.3 
Chrysanthemums, 
Standard___--_- 102.0 | 95. 2 92.0 | 95. 2 89. 4 
Pompon-_-_-_-----] 103.0 | 99.8 | 100.7 |101. 8 93. 8 
Giadioius.........| 113.6 | 96 1 99.4 | 93.7 94. 6 
eee ._-| 101.8 | 95.2 94.5 | 93.7 93. 4 
Average__._| 103.7 |!96. 8 96.7 |'95.4 | 192. 4 

















1 Weighted by value of sales. 


B. Drawn sample versus mailed survey and fol- 
lowup.—Tables 3, 4, 5, and 6 compare results from 
the drawn sample with the published estimates by 
State and item, respectively, for nursery products 
and cut flowers. As noted earlier, the mailed sur- 
vey and followup method yielded a high return, 
necessitating little estimating in terms of total 
sales. The exhibits compare the total indicated 
by the drawn sample with that from the mailed 
and followup survey on a percentage basis for 
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Tastz 7.—Comparative survey results for nursery products, selected States 








| Drawn sample and mailed survey only indi- 
| cations as a percentage of published totals 























(mailed survey and followup) 
State, item, and type of survey 
Wholesale | Jan. 1, 
Producers Sales value | 1958, in- 
| ventory 
California: 
Broad-leaved evergreens: Percent Percent Percent Percent 
Drawn sample- -__ Bree ener ex pc eaGr bee, eee 102. 7 93. 1 91.8 | 97.3 
Mailed only____- : Boe See ee eae ame 100. 0 85. 4 92. 4 84. 6 
Rose plants: 
Drawn sample-_ - ---_- ee Eee ee eee me sete 94.8 108. 1 103. 1 | 105. 8 
Mailed only_....------- : Sew wcuwa ee eees eee! 100. 0 100. 6 100. 6 | 100. 1 
Deciduous fruit and nut trees: 
i prereset ee ee ee Te — 106. 3 94. 3 92. 2 | 19. 1 
Mailed only___- Seren omemeke Same cements oe 100. 0 100. 3 99. 2 100. 1 
Colorado: 
Conifers: 
Drawn sample- -- -_- ae eae ----| 109. 4 85. 2 94. 6 | 92. 9 
Mailed only__-_-_-- Hem iene wee eeeeee 100. 0 106. 1 103. 3 | 116. 1 
Deciduous shade trees: | 
Drawn sample- - - - paren wisn hve is Bae cneg ea Seas 104. 3 103. 2 89. 5 | 104, 9 
Mailed only-_---- -- : Fe Sete oe ee arn ee ee -| 100. 0 103. 2 87. 5 115. 8 
Florida: 
Broad-leaved evergreens: 
Drawn sample. - - --- sasepi ee eee 109, 0 104. 5 113. 6 | 44.3 
Mailed only__-_-- Sere meets ees | 100. 0 98. 0 112. 3 | 86. 4 
Citrus and subtropical fruit trees: 
Drawn sample...........- : ; ee ae 94. 9 | 93. 8 93. 9 | 82. 8 
Mailed only__--- _ - . wibcteciiaiaie — 100. 0 99. 6 128. 6 | 92. 9 
Illinois: } 
Conifers: 
Drawn sample - - : ee cee craecancns : Sette 101. 4 92. 0 90. 3 | 103. 1 
Mailed only___- : See eae casas ca eel eo cola 100. 0 86. 0 90. 3 74. 1 
Deciduous shade trees: 
Drawn sample - - - -- : eee ee a 99. 4 87. 2 84. 5 | 84. 
Mailed only___--- ae Be issedtee Sime 100. 0 97.0 104. 7 | 63. 6 
Broad-leaved evergreens: | 
Drawn sample - - - - - : a Bie cecnsra ce = 99. 0 103. 2 75. € 112. 2 
Mailed only____- ae snc a --| 100.0 59. 2 88. 2 | 51 
Iowa: 
Deciduous shrubs: 
Drawn sample - - - eid on pie Sa ema eee aeiestaina na 103. 8 97.5 100. 0 | 97. 6 
Mailed only__-------- pte semoonwesh anaes sitthintbem swt 100. 0 100. 0 100. 0 | 99. 8 
Deciduous fruit and nut trees: 
Drawn sample. - ~~ .----- ee ie anlar ieee ime anon wie 116. 7 99. 7 99. 4 99. 7 
Mailed only__...------ ; DSc eA Rea Soe lowe 100. 0 100. 0 100. 0 99. 9 
Average: 
Drawn sample_____.___----- Oe Ce ae eee | 100. 9 198. 5 100. 9 1 96. 1 
TN ns oes oa ease ae niewauawsd pasha west 100. 0 194, 1 97.4 1 88. 7 














1 Weighted by value of sales. 


ease of comparison. The drawn sample for nur- 
sery products had a downward bias of 3.6 percent 
for the five States under survey, based on the num- 
ber of plants sold. Likewise, the cut-flower drawn 
sample data had a downward bias of 3.2 percent. 
By individual products, sales of conifers were 
about the same on both surveys, whereas the drawn 
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sample was nearly 13 percent below the published 
figure on deciduous shade trees. In contrast, the 
drawn sample for rose plants was 8 percent above 
the published figure (mailed survey and follow- 
up). For cut flowers, sales of pompon chrysanthe- 
mums were about the same on both surveys, while 
the drawn sample showed a small to moderate 
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Tas_e 8.—Comparative survey results for cut flowers, selected States 





State, item, and type of survey 


California: 
Carnations: 


Drawn sample-.--------- Ste ete Maa Nae Dee Sa 


Mailed only -- se ES aaa 
Standard Chrysanthemums: 

Drawn sample- -- eee es ee 

Mailed only --- : ee 

Colorado: 

Carnations: 

Drawn sample-_----_--- ’ eee 

Mailed only ___-_-_- : : : ee 
Pompon Chrysanthemums: 

Drawn sample-_ 

Mailed only _- 


Florida: 
Pompon Chrysanthemums: 
Drawn sample. . 7 
Mailed only _-__- = ‘ 
Gladiolus: 
Drawn sample. cheek Ss acters ass Sethe 
Mailed only -- Buoeeg 
Tilinois: 
Gladiolus: 
Drawn sample 


Mailed only - aes 


toses: 


Drawn sample- genats 


Mailed only -- : Bi 4, doing tee ala 
Iowa: 
Standard Chrysanthemums: 
Drawn sample- .- eee 
Mailed only --_- 
toses: 
Drawn sample-_ 
Mailed only ---- : ne 


Average: 
Drawn sample_.- ‘ 
Mailed only ; 





| 








Drawn sample and mailed survey only indications as a per- 
centage of published totals (mailed survey and followup) 














Plants in production 
Wholesale 
Producers Sales value 
1957 Indicated, 
1958 
ercent Percent Percent Percent Percent 

102. 6 94. 96. 3 94. 0 92.0 
100. 0 99. 1 97. 0 98. 8 92.0 
107. 4 96. 3 92. 2 97.5 92. 1 
100. 0 98. 5 99. 4 100. 0 101. 1 

90. 1 97.6 93. 7 97. 1 91.0 
100. 0 103. 1 104. 2 101. 6 98. 3 
105. 3 102. 8 102. 9 88. 0 89. 5 
100. 0 87.5 87.7 89. 5 96. 4 
100. 0 104. 6 104. 6 102. 9 92. 4 
100. 0 73. 3 81.8 134. 4 118. 0 
111.3 97. 1 98. 8 93. 8 93. 8 
100. 0 107. 5 109. 4 106. 2 106. 2 
116. 4 106. 0 106. 1 98. 2 103. 9 
100. 0 98. 9 98. 3 101.8 101. 9 
109. 1 100. 5 99. 3 100. 6 99. 9 
100. 0 103. 7 102. 5 104. 2 103. 8 

96. 8 97.2 101. 0 92. 6 95. 0 
100. 0 101. 4 101. 0 101. 2 101. 2 
100. 0 99. 9 100. 0 100. 0 100. 0 
100. 0 99. 5 99. 4 101. 1 101. 1 
103. 9 198. 4 97.3 196.8 194.6 
100. 0 198. 2 99. 6 196. 6 197.7 

















1 Weighted by value of sales. 


downward bias for carnations, standard chrysan- 
themums, gladiolus, and roses. 

C. Drawn sample versus mailed survey with- 
out followup.—Tables 7 and 8 compare the total 
indicated by the drawn sample with the total 
based on a mail survey only, by State and item, 
respectively, for nursery products and cut flowers. 
Selected items were taken in each State. For cut 


flowers (table 8) there was no material difference 
in the 5-State average for the two methods of 





survey. But the greater differences were more 
often shown on the mailed survey without follow- 
up, especially for Colorado and Florida pompon 
chrysanthemums. In the case of nursery prod- 
ucts, the drawn-sample survey was somewhat bet- 
ter than the mailed survey without followup. 
Direct summarization without followup intro- 
duced large errors for broad-leaved evergreens 
grown in California for conifers and broad-leaved 
evergreens grown in Illinois. These large errors 
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States 


TaBiE 9.—Comparative survey results for selected products, by three methods of summarization, selected 

















Method 





Total num- 
ber of pro- 


ducers in Number 


Wholesale 


Plants in 


production 
































universe | sold value 
used for 
expansion 1957 1958 
California: | | 
Carnations: Thousands Thousands Thousands Thousands 
Mailed and followup 1153 102, 468 4, 816 9, 300 | 10, 005 
Mailed only _------- 1153 101, 574 4, 672 9, 193 | 9, 987 
Drawn sample 2157 | 96, 657 4, 640 8, 741 | 9, 205 
Florida: | Thousand 
Gladiolus: dozens Thousands Acres Acres 
Mailed and followup- : 1 §2 16, 471 9, 059 8, 000 8, 000 
Mailed only_--..----- are - 162 17, 708 9, 916 8, 500 8, 500 
Drawn sample- ------- 2 69 | 15, 988 8, 953 7, 500 7, 500 
Tllinois: | 
Roses: Thousands Thousands Thousands Thousands 
Mailed and followup----_-- 140 45, 714 3, 703 2, 142 2, 122 
Mailed only _-------- = 1 40 47, 482 3, 799 2, 206 2, 206 
Drawn sample- ---------- 2 44 45, 944 3, 676 2, 154 2, 120 
| o. 
Method Producers Number Wholesale | Jan. 1, 1958 
sold value | inventory 
| 
California: Thousand 
Broad-leaved evergreens: Thousands Thousands plants 
Mailed and followup- ------- eee ee ye ae 1331 8, 060 5, 803 12, 000 
III as Bo one ceeweeaesdeeeeneeuas 1 331 6, 885 5, 364 10, 153 
Drawn sample- -------.--- Ee a TE Ee ee 2 340 7, 503 5, 327 11, 683 
Florida: 
Citrus and subtropical fruit trees: 
Mailed and followup- -------- pieces Sater ileal ig che hal 1470 1, 886 2, 263 3, 322 
DE eo ecewocoecsretaus eo saeue~aaties x es 1470 1, 878 2, 911 3, 087 
RN cain naneanostecce ash toeceusee se 2 446 1, 770 2, 124 2, 751 
Illinois: 
Conifers: 
ee eee ee ee 1 204 736 2, 136 3, 133 
a ee ee ee ne eee 1 204 | 633 1, 836 2, 321 
IN to hac cuts dbncias cose wecwcnce ese | 2 207 677 1, 929 3. 262 











1 Number of producers, adjusted for those going out of business and those entering into production for the first time 


in 1957. 


2 Number of producers in drawn sample as determined from 1956 survey. 


arose mainly in estimating for larger nonrespond- 
ents in the stratum expansions in the mail sur- 
vey, chiefly for strata 6 and 7. 

D. Drawn sample versus mailed survey with 
and without followup—A comparison for se- 
lected items in the five States is shown in table 9; 
it covers results from the three methods of sum- 
marization mentioned earlier. In general, the 
drawn-sample figures show some downward bias, 
whereas those summarized as a mailed survey 
without followup indicate plus and minus de- 
partures from the published data. 
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Analysis of Drawn Sample 


Although the sampling method has proved to 
be generally sound and has provided overall re- 
sults with a fair degree of accuracy, several weak- 
nesses in a size-group stratification were apparent 
in applying that method to horticultural specialty 
products. The greatest weakness found was in 
the shift in size of growers from 1956 to 1957. 
On the basis of a reclassification analysis made 
for selected products in each State, it is estimated 
that approximately 25 percent of the drawn sam- 
ple was out of class because of the change in size 
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Taste 10.—Standard chrysanthemums: Producers, by size, 1956 and reclassified in 1957 (excluding new 
growers), California 
| Reclassified in 1957 
Size 1956 |_ ; 
m } o | 1 2 | 5 | 6 7 
Sa) a aaa _ | 
2 ie aes eae sacle aah aia 9 5 | | Y RRRereee: Pree SMemeree Sere Lene 
Rea bite 48 | 11 | 1 26 | OUR TiaheRet, KupSe Nii “tnt 
— EERE TREE ae 30 | | ovens 1 18 4 a ncacecnalitamsinaics 
 CELEEERD DLL ATT IER 16 | | aes ee 1 5 7 ) Seen 
5 iss daiaiadninmatiagiibataimass 25 | eee | ee ea 2 12 DP iadsiels 
7 nr rica aeeubuahch ue uasaens 28 | | seaatenn Renee sonhoed 2 3 18 4 
5 _ NESTE TR : |, CREE mictets entes ea Ss Aah Eee 6 
DN acti calecatiaiincicas 162| 24 | 4 2; 30| 13 25 28 10 
0 oo 
0 
0 Taste 11.—Carnations: Producers, by size, 1956, and reclassified in 1957 (excluding new growers), 
Colorado 
. | 
6 | Reclassified in 1957 
6 Size | 1956 | 
: | 0 | 1 2 3 4 5 6 7 
oe eT ee ee See ERE RD LAPIN TM EREE eels IN SR: SRE, 
if PF SERIE Se a 5 eee eee 2 ee Se OE: CEs Cee 
_ NORGE Meet ae -| 8 | Sones Fe | OG EDI ORS Be 
SARS REEND: bias 15 | 7 PRE SOA DR | Rey eRe Ye 
0 _ Serer prRERREeEN .| 19 | "| RIE Sees eereRTD SPREE "| CORRES maneeeee 
3  CRRRNSTEN sree fe 34 | () aeRO: GHeGnes Keone Rae Ee, Di dnckeueae 
3 _ DEE EE <a | ren NE ines: ean UKE EK OA ARs, 28 
| } 
Te isishinisieivasosontiies ond 111 | _) a. 7 6 14 18 33 28 
2 | | 
7 
l 
Taste 12.—Broad-leaved evergreens: Producers, by size, 1956 and reclassified in 1957 (excluding new 
; growers), California 
1 
; Reclassified in 1957 
Size 1956 
| 0 | 1 2 3 4 5 6 7 
to ’ | 69 11 5 ee | eR Sevier: eee A Bree 
a plies | 131 11 <2 eee 6 3 BBeReD aeer 
_ ene ; 46 Se. Sees eet 1 Pe iecasuns 
| ae 14  iesikceend ‘| Se P Bree SEE! ieee 
5_- St Ee Henna 2 | See 13 1 
) cs  ) RA eR KARE Nee 2 3 11 s 
 — ert | DO he deewscdvosssaneeancetuueycasaasieeewenne 1 4 31 
Total. ---- -| 340 26 57 115 45 18 19 20 40 
| 
of producers that occurred between 1956 and 1957. a sound sampling base. But standard chrysan- 
But this was not uniform between items and  themum growers in California can change their 
States. Tables 10 to 13 demonstrate some of the _ scale of operations rapidly from year to year, as 
changes that occurred. Table 11 shows that car- indicated by table 10. Growers of broad-leaved 
nation producers in Colorado donot change much __ evergreen plant material in California, and citrus 
in size from year to year; therefore, they provide and subtropical fruit trees in Florida, tables 12 
524282593 113 
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Taste 13.—Citrus and subtropical fruit trees: Producers, by size, 1956 and reclassified in 1957 (exclud- 


rs), Florida 

















Size 1956 3 

0 1 
kes ee. eae paneer reas 13 18 109 
: a 2 226 51 19 
een eee . 42 2 3 
OE ee i one ae ee 22 | eee 
| i8 3 1 
_ ee ; 2 | Eas, Seer 
7 B P 5 1 

2 446 | 175 133 | 


Reelassified in 1957 


2 3 | 5 | 6 7 
eee 2 
i Oe SS Rea l 
4 | 30 | 2 1 | 
= | 15 | 1 | 3 is 
1 | 1 | 1 | 10 | 1 : 
A Seem bes Seen wie i ‘3 ae: 
RE REE See Been a 4 
166 | 31 19 | 13 | 5 4 


































and 13, also show a tendency to change operations 
materially from year to year. The changes shown 
by these exhibits tend to distort stratum averages 
rapidly in a predetermined sample. 

Another apparent weakness of the drawn sam- 
ple was found in the effect of new growers enter- 
ing the business. A fixed sample, often with 
drawn zeros, adjusts downward as growers leave 
the business. But this bias is not offset unless all 
new growers are enumerated and added in inde- 
pendently after the drawn sample has been sum- 
marized. The incidence of “zero reports” in 1957 
among drawn sample producers was much greater 
than expected following the complete grower clas- 
sification survey in 1956. 

In analyzing the results of the drawn sample 
survey, it is apparent that the heavy reclassifica- 
tion of producers between size groups coupled 
with the “zero report” bias, introduced surpris- 
ingly large errors that could not be controlled 
through the mechanics of a _ predetermined 
sample. 


Analysis of Mailed Survey Without 
Personal Followup 


While the mailed survey without personal fol- 
lowup was frequently as good as the mailed sur- 
vey with followup, and often superior to the 
drawn sample, the chance of a large error was 
much greater. This is indicated by data for 
broad-leaved evergreens grown in California and 
for pompon chrysanthemums grown in Florida. 
Such errors usually result from estimating, based 
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1 More than offset by new growers (about 100 citrus nurseries added to list in 1957). 


on average size for the stratum, for very large 
nonrespondents, usually for growers in stratum 
7, in which there is no upper limit to size of 
operation. 


Summary 


Although the composite results of the drawn 
sample method were not discouraging, the totals 
for some of the individual products in the five 
States indicated larger errors than were expected, 
and larger errors than are desirable in handling 
an operating program. The results of the mailed 
survey without followup, although they often 
prove to be satisfactory, can result in substantial 
errors, even when the universe is relatively large. 
Because of this drawback, the mailed survey with- 
out followup would probably not be satisfactory, 
even though some economies of operation could be 
realized. 

Considering overall inputs of time ahd money, 
it appears that a general mailing—probably four 
mailed requests—followed by highly selective field 
followups aimed at larger growers in strata 6 and 
7 will produce results of better quality by product 
and by State than either a predetermined sample 
or general mailing without, field followup. This 
assumes a size reclassification survey about once 
every 3 years aimed at growers not cooperating 
in the program. However, the results of this 
study do not exclude the possibility of sampling 
such a universe for other characteristics, which 
may not demand the same degree of precision de- 
sired in estimating the number of plants and value 
of sales for horticultural products. 




















Trends in Labor Input and Output in Selected Agricultural 


Processing Industries, 1947—57 


By Imogene Bright 


Valid measures of the changing output of the marketing system in comparison with the 
inputs of resources such as labor are of basic importance in appraising the efficiency of 
the marketing system, in determining those segments of the system where possibilities for 
improvement are marked, and in examining a wide variety of other economic questions. 
Attempts to improve measures of input-output relationships have been beset by numerous 
difficulties relating to the quality of output, the fact that some output is in the form of 
service attached to a product rather than a physical commodity, the problems of disasso- 
ciating inputs of different types of factors, and other questions regarding the nature of 


inputs. 


This article reports various methods that can be employed in the measurement 


of output per unit of labor and suggests the difference or bias that can result when various 


concepts are used. 
in output per unit of labor input. 


The methods employed produce findings that give a picture of trends 
As further Departmental studies yield improved 


measures of these relationships, they will be reported. 


NE ASPECT of appraising the efficiency 
of marketing involves measurements and 
analysis of movements in output per worker. Cur- 
rent measurements of marketing efficiency pub- 
lished by the Department deal with labor cost per 
unit of product and with the relationships be- 
tween cost and price changes for certain other 
goods and services used by marketing firms. Al- 
though the Department has published a continu- 
ing series dealing with farm productivity, no such 
series exists for marketing farm food products. 
This article represents an attempt to measure 
labor efficiency in real terms—output per person 
and per man-hour—for a few segments of agricul- 
tural marketing for which there are sufficient data 
to permit such estimates. While the data used 
pertaining to production and to labor inputs have 
some shortcomings, as will be discussed, the meas- 
ures of output per unit of input here reported ap- 
pear to provide good indicators of the general 
trends during the last decade. 

In general, gains in efficiency are reflected in 
increases in output relative to input. Measures 
may be developed to determine changes in output 
in relation to the total of inputs of all factors or to 
the input of individual factors. While measure- 
ments of this kind indicate the change in efficiency 
of resource use over time, they do not indicate 
optimum patterns of resource use. Nevertheless, 
such measures provide a workable basis for deter- 
mining trends in efficiency. As such, they are 


useful tools in measuring changes in a given in- 
dustry over a period of time, and, at least, among 
those industries in which the pricing system is op- 
erating without serious imperfections, they af- 
ford a method of comparing changes in efficiency 
among different industry groups. 

The purpose of this study is to examine the ex- 
tent to which changes in output have been re- 
lated to changes in one factor—labor input. Six 
major agricultural processing industries—baking 
products, dairy products, meat products, canned 
and frozen foods, sugar, and grain mill products— 
have been selected for examination. These in- 
dustries represent a substantial part of agricul- 
tural marketing activity, including about a mil- 
lion employees and accounting for approximately 
$34 billion in value of shipments in 1954. The 
period covered is 1947 through 1957. 


Four Different Indexes Suggested as a 
Measure of Labor Productivity 


For the purpose of measuring output in rela- 
tion to labor input in selected agricultural proc- 
essing industries, four different indexes were con- 
structed and are presented in this article. First, 
an index of output per production worker was 
constructed (table 1). To incorporate the con- 
cept of man-hours of labor and to reflect changes 
in number of hours worked per week during the 
period 1947-57, a second index, that of output 
per production worker man-hour was computed 
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Taste 1.—/ndex of output per production worker, selected processing industries, 1947-57 


[1947-49 = 100] 








Year 





























Output per production worker in processing— 
Bakery Dairy Meat Canned Grain mill 
products | products | products | and frozen Sugar products 
foods 
99 100 103 95 96 99 
99 98 100 98 95 98 
102 102 97 107 109 102 
104 108 100 115 115 106 
105 109 101 122 106 109 
105 117 101 122 115 111 
105 129 101 120 122 116 
105 134 104 118 128 115 
106 141 112 124 132 116 
108 150 111 136 143 116 
111 157 111 138 143 | 121 





TaBLe 2.—I/ndew of output per production worker man-hour, selected 


[1947-49 = 100] 


processing industries, 1947-57 





Year 








Output per production worker man-hour in processing— 





Bakery 
products 
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Dairy Meat Canned | Grain mill 

products | products | and frozen Sugar | products 
| foods 

SS | } — 

99 100 | 93 94 | 97 

98 99 | 100 97 | 99 

104 100 | 107 110 | 104 

110 103 114 113 | 109 

112 104 | 119 110 | 108 

121 104 | 121 117 | 110 

133 106 | 120 120 118 

141 108 | 119 126 | 116 

146 | 114 | 124 129 | 117 

159 | 115 133 140 | 120 

168 117 | 138 141 | 125 
| | | 





(table 2). A third index which reflected changes 


in output per worker was constructed. 


In addi- 


tion to production workers, it included all sales, 
clerical, technical, administrative, and profes- 


sional workers (table 3). 


Finally, an index was 


computed on the basis of estimated man-hours 


worked by all employees (table 4). 


Each of the indexes can be used to show a rela- 
tionship between labor inputs and output, and 
each has the merit of showing more than the Fed- 
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eral Reserve Board index of production in that it 


relates output to labor input. 


Total inputs con- 


sist of inputs of Jand and capital in addition to 
labor, but only labor inputs are considered in 


this article. 


Each of the indexes incorporates a different con- 
cept with respect to input. For example, output 
is shown in relation to number of production 
workers as contrasted to number of production- 
worker man-hours. If the number of production 








Tae 3.—/ndex of output per employee, selected processing industries, 1947-57 


[1947-49 





= 100] 




















Output per employee in processing— 








| | 
| Bakery | Dairy | Meat | Canned Grain mill 
| products | products | products | and frozen Sugar products 
| foods 
| ' 7 | 
sa 101 | 102 104 | 96 97 | 100 
99 | 98 | 99 98 95 98 
‘ 100 100 | 97 | 106 108 102 
100 | 103 | 99 114 114 102 
: 98 | 100 | 100 | 122 102 103 
---| 97 | 106 | 100 | 120 110 105 
96 116 | 100 119 117 106 
93 | 118 | 102 | 117 122 106 
93 | 124 | 110 | 122 126 104 
93 | 132 | 110 | 133 137 103 
rs 95 | 138 | 109 | 134 136 105 











TasLe 4.—/ndex of output per employee man-hour, selected processing industries, 1947-57 





[1947-49 


= 100] 








Output per employee man-hour 











| 
—— 
Bakery Dairy Meat Canned Grain mill 
| products | products | products | and frozen Sugar products 
| foods 
a | | 
aol 100 102 102 94 95 98 
aul 100 98 98 100 97 99 
97 101 99 106 108 103 
cecil 102 105 101 113 113 104 
: 99 103 102 119 105 103 
98 110 103 119 112 105 
97 119 104 | 119 115 108 
2 95 123 105 | 117 122 107 
94 129 111 122 124 106 
eee 95 | 139 113 132 136 106 
oe 98 146 114 133 135 109 

















workers did not change but the number of hours 
worked by these employees changed, the second 
index would show this concept, whereas the first 


wou 


Id not. 


When the number of other-than-production 
workers changes in relation to production work- 
ers, as has been the experience during the period 
studied, increases in output in relation to total 
number of employees is smaller than for produc- 


tion 


workers only. 


Output in Selected Processing Industries 
and in Agriculture 


Except for bakery products, output has in- 
creased in relation to input measured on all four 
bases. In bakery products, output per employee 
and per employee man-hour decreased during 
the period studied. Table 5 shows output per 
man-hour in United States agriculture from 1947 
to 1957. It can be compared with table 2, which 
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Tasie 5.—Index of output per man-hour, United 
States Agriculture, 1947-57 


(1947—49= 100) 





| Output 
Year per 
| man-hour 





SES ene ee Ce ee ee al 92 
| SERRE SS at nee oe ee ene eee 104 
Ee Re Saar neo 104 
MES ae eee waite wtaducltiiwaa nade : 112 
| FEE 5 ee ee See ae 2 eee 113 
(ER es See ane 120 
| SRE SU ies eee a 2 123 
Sa Ee ene a we eee eS SS 127 
ie aortas tide i cdcamnin sce rose 132 
SS RD a ree. eee tatows 136 
SS ee eae eee eres ie 143 





Agricultural Research Service 


shows output per production worker man-hour 
in selected processing industries and table 4, 
which shows output per employee man-hour in 
the same industries. 


Yearly Changes in Output 


Tables 6, 7, 8, and 9 show, for each of the 
labor-input measures, the estimated yearly per- 
centage changes, and they suggest the differences 
in the output that may be shown by each of the 
different measures. The estimated average annual 
rate of change for the private non-agricultural 
sector of the economy is 2.2, 3 percent for all manu- 
facturing, 2.5 percent for mining, and 2 percent 
for farming.’ 


Methodology and Limitations of 
Measurements 


The measure of output of the selected food- 
processing industries used for this article is the 
Federal Reserve Board’s index of industrial pro- 
duction. This index is a measure of the changes 
in the country’s physical output at factories. The 
index measures physical volume, not value of the 
output of an industry. In addition, the index does 
not reflect changes that affect the quality of prod- 
ucts, including additional services produced by 
food manufacturers, nor does it separate second- 


* Joint Economic Committee. PRODUCTIVITY PRICES AND 
INCOMES. 
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ary products produced by plants primarily classi- 
fied into the industry described. The production 
index measures a physical output that is not con- 
stant over time in either quality or composition. 

The number of production workers and the total 
number of employees in each of the industries 
studied are those reported by the Bureau of Labor 
Statistics. The index of output per production 
worker was obtained by dividing the index of out- 
put by an index of production workers; similarly, 
the index of output per employee was obtained by 
dividing the index of output by an index of the 
total number of employees in the industries speci- 
fied. To obtain the index of output per man- 
hour, an index of man-hours was computed using 
the yearly average number of hours worked 
weekly by production workers as reported by the 
Bureau of Labor Statistics and assuming a 52- 
week year. For technical, clerical, sales and ad- 
ministrative employees, an assumption was made 
of a 40-hour week and a 52-week year. 


Summary and Conclusions 

Four possible measures of labor productivity 
can be computed from data published by the Fed- 
eral Reserve Board and the Bureau of Labor Sta- 
tistics: (1) Output per production worker; (2) 
output per production worker man-hour; (3) out- 
put per employee; and (4) output per employee 
man-hour. 

Although the measures presented here offer no 
explanation for the fact that output as measured 
in any of these ways has changed, they do show 
the direction and the magnitude of changes in out- 
put relative to labor inputs. One weakness of 
using output as an indicator of productivity 
change is that when proportions of the different 
factors have varied, changes in the ratio of output 
to one input may reflect substitution of factors 
as well as changes in overall productive efficiency. 
Only by relating output to all inputs can it be de- 
termined whether there has been a net saving in 
real costs per unit of output, or, conversely, a gain 
in productivity. 

The factor considered to be most important in 
increasing output per employee is greater and 
more efficient capital per worker. Nevertheless, 


? Kendrick, John W. PRODUCTIVITY TRENDS: CAPITAL AND 
LABOR. Rev. of Econ. and Statis. August 1956, p. 248. 








Taste 6.—Yearly percentage changes in output per production worker, selected processing industries, 
































1948-57 
[1947-49 = 100] 
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TasLe 7.—Yearly percentage changes in output per production worker man-hour, selected processing 
industries, 1947-57 
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changes in the ratio of output to total inputs show 
the joint effect of many separate, though interre- 
lated influences like technical improvements, such 
as improvements in plant layout, work flow and 
material-handling procedures; the relative contri- 
butions to production of plants at different levels 
of efficiency ; changes in volume of production; the 
skill, effort and incentive of the labor force; and 
the efficiency of management. 

Gains in output in relation to input make it 
possible to lower costs of production, which can 
result in business expansion, lower prices, higher 
wages or increased profits, or combinations of 
these results. 

The measures presented here permit compari- 
sons between processing industries and show, by 
comparisons between the index of output per pro- 





duction worker and the index of output per em- 
ployee, the increasing significance of the increase 
in number of other-than-production workers. 
The comparisons between industries indicate the 
food-processing industries which appear to operate 
with greatest efficiency, as contrasted with those in- 
dustries which appear to be lagging. Also, it may 
be observed that there appears to be an inverse 
relationship between output per unit of labor in- 
put over the past 10 years as reported in this 
article and the extent to which marketing margins 
for selected products in these industries have in- 
creased. That is, increases in margins appear to 
have been lowest in those industries where labor 
efficiency has increased most and highest in those 
industries where labor efficiency has shown little 
change. 
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Taste 8.—Yearly percentage changes in output per employee, selected processing industries, 1947-57 
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AMS Reports Win American Farm Economic Association Awards 


The American Farm Economic Association at its recent annual meeting cited two reports published 
by the United States Department of Agriculture during the past year—Agriculture Handbook No. 141, 
“Distributed Lags and Demand Analysis for Agricultural and Other Commodities” by Marc Nerlove, 
and “Carryover Levels for Grains” by R. L. Gustafson. 
best published research, and the technical bulletin one of the three best doctoral theses. 
were issued by the Agricultural Economics Division, Agricultural Marketing Service. 


The handbook was one of three awards for the 


Both reports 











A Device for the Smoothing of Time Series 


By Walter A. Hendricks 


When sample estimates are plotted in time series, part of the irregularity displayed by 


the plotted points is chargeable to sampling errors in the individual estimates. 


This 


paper describes a method for smoothing the series to eliminate effects of the sampling 


errors. 
values are retained. 


HEN ESTIMATES on the same item are 

made from sample data at periodic inter- 
vals, there is usually considerable interest in the 
change taking place from one survey date to the 
next. Anyone acquainted with the appearance of 
time series is familiar with the zig-zag pattern 
displayed by such successive estimates. From 
some viewpoints, we might be interested in the 
smoothest possible trend line that could be drawn 
on the chart. However, the change shown by this 
kind of trend line between any two successive 
dates presents a more idealized picture of actual 
change than is desired in many instances. 

Even though the individual estimates are sub- 
ject to sampling errors, only part of the average 
departure of the individual observations from the 
smooth trend line can usually be ascribed to these 
sampling errors. Some of the difference is caused 
by departures of the “true” values from the ideal- 
ized smooth trend line. But how can one deter- 
mine how much of the variation of the individual 
observations about the trend line can be ascribed 
to true deviations and how much to sampling 
errors? 

To answer this question we need some device 
whereby the time-series chart can be smoothed 
only to the extent that effects of sampling errors 
in the estimates are removed. The difference be- 
tween two successive adjusted estimates can then 
be interpreted as a valid estimate of the actual 
change. This problem was brought into promi- 
nence recently when a farm population estimate 
from a well-known national sample survey showed 
an extremely large decline from the previous year. 

Any qualified statistician would realize that 
sampling errors in the two successive estimates 
were probably responsible for part of the observed 
decrease and that the true decrease was likely 
smaller than was indicated. This paper presents 
one device by which effects of sampling errors 





Fluctuations that can be ascribed legitimately to actual changes in the “true” 


can be eliminated from a time series when the 
size of the sampling error is known. It also 
shows how current estimates can be adjusted for 
sampling errors. 


An Illustrative Series 


To illustrate the nature of the problem, con- 
sider the following average reported prices per 
pound paid by farmers for coffee in Georgia on 
four quarterly survey dates in 1956, 1957, and 
1958. 





Price per 
pound 


Year Quarter 
(cents) 





97. 6 
97. 1 
103. 0 
103. 0 


1956 ‘ A 





1957 


1958 
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The average price for each quarter has a stand- 
ard error of about plus or minus 1 cent. This 
error was computed from the variability of the 
individual reports received in any one survey and, 
of course, it varies slightly from one quarter to 
another. However, the average standard error 
of about 1 cent is adequate for the computations 
to follow. 

The problem at hand is to smooth the time series 
of average prices in such a way as to eliminate 
the effects of the sampling errors. If there were 
no trends in the average price level during the 
3-year period, this smoothing could be accom- 
plished by applying the regression equation : 
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¥-y=b(Y—-9) (1) 
In this equation, Y is the average reported price 


for any one date, Y is an estimate of the true price, 
and ¥ is the average price for all 12 quarters. The 
regression coefficient 5 can be deduced immediately 
from the observed variability of the 12 values of 
Y about 7 and the sampling error in any one Y; 


b= (oy?—0") /oy’ (2) 


In this equation o,? is the variance of Y about 7 
and o? is the squared sampling error in Y. 

The equation for estimating 6 takes this form 
because an observed deviation, #, consists of a true 
value, #, plus an independent random error com- 
ponent. The regression coefficient of ¥ on y is 
given by dividing the expected value of y# by the 
expected value of x”. It is clear that /'(y’) =o,? 
and E (yf) =El (y+e)]=07?=oy'—0*. 

Unfortunately, the data at hand, and in fact 
most series of this kind, contain varying trends 
over time. Equation (1) needs to be modified to 
read : 

Y-y:=b(Y-%:) (3) 
This equation takes account of the change in the 
level of 7 from one point in time to another. Some 
modification is also required in the computation 
of b. Equation (2) needs to be modified so that 
a,’ is now estimated from the average of squared 
deviations of the form (¥—7;)?. 

To use these relationships, we need estimates of 
g:. The problem can be approached by consider- 
ing the first three points in the series. The aver- 
age of the first and third reported prices, (97.6+ 
103.0) /2=100.3, can be regarded as an estimate of 
9: corresponding to the second reported price, 
97.1. The squared deviation is (97.1—100.3)?= 
10.24. An estimate of o,? from that one degree 
of freedom is given by (2) (10.24) /3=6.826. 

This follows directly from the fact that when 
we have three values of Y, spaced at equal time 
intervals, the two independent degrees of free- 
dom involved can be represented by Y;—¥,, 
which measures the time trend, and Y.—-7:= 
Y.—(¥1+Y¥;)/2 which measures the effect of the 
deviations of the three values of Y from this 
linear time trend. The mean square associated 
with this second degree of freedom, as computed 
in analysis of variance, is (2/3) (Y.—g:)*. This 
mean square is an estimate of o,?. 
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If computations of this kind are made by group- 
ing reported prices successively by 3’s in an over- 
lapping fashion, we obtain the following 10 de- 
viations, each representing the deviation of a 
given Y from its corresponding g:. These devia- 
tions are, Y—97:= 

—3.20 
+2.95 
— 2.50 
+4.50 
—1.00 
+ .35 
— 20 
+> 7% 
— 
~ 20 

These deviations are not independent of each 
other because successive groups of observations 
overlap. However, two-thirds of the average of 
the squares of the 10 deviations, 3.199, can be re- 
garded as an estimate of o,?._ The regression co- 
efficient then becomes 


b= (3.199 — 1.000) /3.199 = 0.687. 


The computations described are useful in illus- 
trating the theoretical aspects of the procedure. 
But for practical work, the computations can be 
set up more conveniently. Any one deviation of 
the form Y—47; is nothing more than half the 
negative of a second difference of Y. The compu- 
tation of the first and second differences of Y is 
shown in table 1. 

The estimate of o,? can be obtained by squaring 
the second differences in table 1, computing the 
average of these squares, and dividing by 6. The 
regression coefficient b is computed as before. 


Taste 1.—Computation of first and second differ- 











ences of Y 
| | | 
Year | Quarter | y A(Y) | A?(Y) 
| | 
| 1 2 a ee 
_ 2 . 44 = tj ae 
| 3| 103.0] +59} +64 
4 103. 0 .0 | —5.9 
1/ 1080} +50] +5.0 
ee | 2| 1040] -—40] —9.0 
| 3} 1020) —2.0; +20 
| 4} 99.3 | —27| —.7 
1 97.0] —2.3 | +.4 
i iatiintiowiats 2{/ 932] -38] —15 
3 90.4}; -—28]} +10 
| 4 | 89. 1 | —%3| +158 


























Taste 2.—Computation of smoothed average 








prices 
Year Quarter | A?(Y) A(Y) Y 

1 yas _...-| 99.0 

1956 | 2 ca —0.5 |} 985 
3} +44] +39] 102.4 

| 4} -4.1} -—.2 | 102. 2 

1 +3.4]} +3.2 105. 4 

1957 | 2}; -62] -—3.0| 1024 
3 +1.4 —1.6 | 100. 8 

| 4 —.5|} —2.1 98. 7 

1 +.3/) —1.8 | 96. 9 

1958 | 2} -10] —2.8| 94. 1 
| 3 +.7} —2.1] 92. 0 

$/ +10} -1.1 | 90. 9 





The process of smoothing the series of quarterly 
prices now reduces to replacing the original series 
by a new series in which the second differences of 
Y are equal to b.A?(¥Y). From these adjusted 
second differences, we can compute the correspond- 
ing first differences and values of Y. 

The adjusted second differences of Y are shown 
in the third column of table 2. 

The first differences in the fourth column of the 
table are computed by cumulative addition of the 
second differences, starting with a leading term in 
the column of first differences. 

If we represent this leading term by d, the 11 
first differences are: 


d 
ad+4.4 
d+ 3 
d+3. 
ad—2.5 
ad—1.1 
ad—1.6 
d—1.3 
d—2.3 
d—-1.6 
d— 6 


The estimate of d is derived by imposing the 
condition that the sum of these 11 first differences 
must be equal to the difference between the first 
and last values of Y in the original data. This 
gives 11d—2.6=89.1—97.6 or d=—0.5. Starting 
with this value of d, it is possible to compute the 
11 first differences shown in the fourth column of 


table 2. 
The adjusted values of Y shown in the last 
column of the table are obtained in similar fashion 


by cumulative addition, starting with a leading 
term in that column: 


oO 
Y.—0.5 
¥,.+3.4 
Y.+3.2 
Y.+6.4 
Y,.+34 
Y.+18 
Y.— 3 
Y,.—-2.1 
Y.—4.9 
Y.—7.0 
Y.-8.1 


The estimate of Y, is obtained by imposing the 
condition that the sum of the 12 values of Y must 
equal the sum of the 12 values of Y. This gives 
12Y,—4.7=1183.7 or Y,.=99.0. Starting with 
this leading term, the values of ¥ in the last col- 
umn of table 2 are computed by successive addition 
of the appropriate first differences in column 4. 


Application to a Current Estimate 


A reported average price for the first quarter of 
1959 was not yet available when this paper was 
written. But for purposes of illustration, sup- 
pose it was reported at 85.0 cents. 

When this observation is included with the 
original series of data, the first difference cor- 
responding to that date is: 

A(Y) =85.0—89.1= —4.1. 
The second difference is: 
A?(Y) =—4.1—(—1.3) =—2.8. 
The adjusted second difference is: 
A?(Y’) = (0.687) (—2.8) = —1.9. 
The corresponding first difference is given by add- 
ing this figure to the cumulative total in the fourth 
column of table 2: 
A(¥)=-1.1-1.9= —3.0. 

The adjusted average price is then given by 
adding this first difference to the last adjusted 
price in the last column of table 2: 

Y¥=90.9—3.0=87.9. 

In other words, if the reported average price for 
the first quarter of 1959 was 85.0 cents, the best 
estimate of the actual price on that date would 
be 87.9 cents. In terms of change from the pre- 
ceding date, the decrease would be 3.0 cents rather 
than the 4.1 cents observed in the raw data. 
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Book Reviews 








A Survey of Marketing Research: Organization, Functions, Budget, Compensation. 
Loose leaf, 103 pages. 


keting Association, Chicago. 


HIS BOOKLET presents the results of a 

mail survey regarding the place of marketing 
research in American business in the United 
States and Canada. Questionnaires were sent in 
April 1957 to the 2,892 firms represented by mem- 
bers of the American Marketing Association and 
to 575 additional firms belonging to other national 
associations. With two followup requests, the 
total response was 39 percent. A description of 
some of the results follows. 

Marketing research departments are more com- 
mon in large firms than in small ones. Of the 
largest firms, for example, those with annual sales 
of more than $500 million, 93 percent had formal 
departments. In addition, 5 percent of these 
large companies had one person assigned to mar- 
keting research. On the other end of the scale 
were firms with annual sales of less than $5 mil- 
lion; 30 percent of these had formal departments, 
28 percent one person assigned, and 42 percent no 
one assigned. It is pointed out, however, that 
companies without specific assignments may have 
sales managers, advertising managers, or others 
not explicitly engaged in research who participate 
in marketing research to some extent. 

All told, some 60 percent of the companies re- 
porting (excluding market research and consult- 
ing firms) had formal market research depart- 
ments. The incidence was highest in advertising 
agencies and in publishing and broadcasting firms 
(72 percent) and lowest in retailing and whole- 
saling companies (46 percent). Companies hav- 
ing no one assigned to research included a dis- 
proportionate share of retailers and wholesalers 
(36 percent). 

The titles of the charts and tables included 
in the booklet pretty well tell the story: 

“Advertising, publishing, and broadcasting 
firms are highly organized for marketing research 
even in smaller firms” (chart 4). 

“Agencies and media have the largest formal 
marketing research departments” (5). 
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“Number of new departments formed in suc- 
cessive 5 year periods” (6). This title is not fully 
informative, but the chart shows a rapid growth 
beginning with the period “before 1918.” Almost 
six times as many marketing research depart- 
ments were organized (273) between 1953 and 
1957 as the number existing 20 years before. 

“Media and advertising agencies formed re- 
search departments earlier” (7). 

“Marketing research managers most commonly 
report to sales or marketing executives” (table 2). 

Following is a section on marketing research 
budgets. In 1957, manufacturers spent more than 
70 percent of the total spent for marketing re- 
search, with consumer goods offering a more prom- 
inent position than industrial goods. Advertis- 
ing agencies, together with publishers and broad- 
casters, spent about 20 percent of the total; while 
retailers and wholesalers spent only 2 percent. 
“Marketing research budgets are a fraction of 1 
percent of sales for manufacturers and decline 
in percent as size (of business) increases (chart 
10), agency and media budgets are larger... 
(11 and 12), manufacturers of consumer goods 
spend more of their budgets for outside research 
(table 3).” 

Other topics covered by charts, tables, and brief 
narrative accounts are The Subject Matter of Re- 
search, and The Compensation of Marketing Re- 
search Personnel. An appendix contains a few 
additional tables, together with reproductions of 
the letter and questionnaire mailed. 

The many subjects of research reported include 
development of market potentials, share of mar- 
ket studies, determination of market character- 
istics, sales analysis, studies of market changes, 
establishment of sales quotas and of sales terri- 
tories, store audits in test markets, studies of chan- 
nels of distribution and of distribution costs, 
studies of “deals” and premiums, methods of pay- 
ing salesmen, personnel requirements, export mar- 
kets, potentials of new products, competitors’ 
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products, product testing and packaging research 
including design or physical characteristics, short- 
range forecasting, long-range forecasting, busi- 
ness trends, profit analysis, plant and warehouse 
locations, use of projective techniques and “moti- 
vation” research, copy research, and media. 

The mean compensation of directors of mar- 
keting research increases with the number of years 
of marketing research experience, and with the 
size of the company and the size of the depart- 
ment. The best paid directors are in advertising 
agencies and among publishers and broadcasters; 








the poorest paid are in retailing and wholesaling. 
Statisticians rank higher in salary than analysts 
but below senior analysts. Women receive less 
pay than men at all levels of activity. 

From appendix tables, it may be noted that the 
modal group for marketing research directors in 
manufacturing companies falls in the 5- to 9-year 
category in terms of marketing research experi- 
ence; but in marketing research and consulting 
firms and in advertising agencies, it is in the 15- 
year-plus category. 

Robert M. Walsh 


Planning of Experiments. By D.R.Cox. John Wiley and Sons, Inc., New York. 308 pages. 1958. 
$7.50. 


N DESIGNING an experiment with a small 

total number of experimental units, an ar- 
rangement may be obtained as a result of the 
randomization, which is unsatisfactory. For ex- 
ample, the random arrangement may fit in with a 
potentially meaningful pattern in the experi- 
mental material. A discussion of ways of dealing 
with this situation is one of several special fea- 
tures of this elementary but careful presentation 
of the statistical aspects of experimental design. 

General concepts and the classic designs of ran- 
domized blocks and Latin squares are described in 
chapters 1 to 9. Later chapters introduce more 
advanced subjects, such as incomplete blocks and 
fractional replications. In addition to randomi- 
zation, other topics of interest include a discussion 
of the different purposes for which observations 
may be made, and the relation of covariance to 
randomized blocks and to the calculation of ad- 
justments. Considerable attention is given to 
basic ideas about factorials with specific discus- 
sion of different kinds of factors that can occur 


in this type of experimentation. 


Writing for nonstatisticians, the author has at- 
tempted to present a basis for experimental de- 
sign that is intuitively acceptable. Detailed 
methods of statistical analysis receive only inci- 
dental attention. A few sections of the book are 
argued rather closely and are not easy reading, 
but for the most part no specialized knowledge is 
required to understand it. Carefully chosen ex- 
amples from several fields of application are used 
throughout the text to illustrate specific points 
under discussion. The examples are usually set 
off from the main text, thus enabling the reader 
to consider them or not as he wishes. 

Although supplementary references on statisti- 
cal analysis would usually be required in actual 
experimental work, Planning of Experiments is 
well written, and can be recommended as an ex- 
cellent reference work for persons interested in a 
simple but fundamental presentation of the sta- 
tistical aspects of experimental design, either as a 
background for possible use of this tool, or as an 
aid in the evaluation of work in which formal 
design has been used. 

Therese Kelleher 
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WO GROUPS of economists, the mathe- 

matically inclined and those interested in 
public policy, are likely to be attracted by the 
title of Professor Fox’s book. Only the former 
group is likely to see it through, however, as it is 
immediately apparent that a good deal more ef- 
fort is spent on the intricacies of econometric 
analysis than on public policy applications. 

But the author does not neglect public policy 
applications—he states a hopeful credo in the pre- 
face to help sustain those econometricians who 
despair at the gulf between their models and the 
public policy decisions that might have been, but 
apparently were not, influenced by them. Speak- 
ing of economic analysis for policymakers, Fox 
states that “As time goes on, such studies tend to 
enrich the thinking of administrators, legislators, 
and leaders of public opinion. .. .” I believe he 
is right in this, and has himself made important 
contributions to the progress made so far. 

The book is in two parts, the first entitled “The 
Analysis of Demand.” Here the author is con- 
cerned with demand estimates, some of which are 
used in models of the economy presented later. 
The extensive review of the literature in chapter 
1 will be welcomed by students of demand anal- 
ysis, as will the chapters on commodity de- 
mands and demand structure that make up the 
rest of part I. But as most of the work in this 
part has appeared before and has merited Fox’s 
well-deserved credit, it is fair to say that the con- 
tribution of the present volume is largely to bring 
the work between two covers and hence more 
readily available. I do not believe that anything 
new is added on the question of the “rightness” of 
simultaneous- or single-equation methods in de- 
mand analysis situations. 

In part II, Fox uses demand estimates derived 
in part I, and other coefficients, to implement both 
simple and complex economic models. Many of 
the examples are somewhat dated, suggesting that 
the author intends this section more as a manual 
on procedure than as a guide to current policy. 
Chapters 8 and 11 are well suited to such a pur- 
pose; they provide simple techniques for analysis 


Econometric Analysis for Public Policy. By Karl A. Fox. 
pages. $4.50. 
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of specific short-run problems. Chapters 9 and 
10 present Fox’s pioneering work in spatial equi- 
librium analysis of the livestock-feed economy, 
and chapter 11 is a critique of the Klein-Gold- 
berger model of the U.S. economy. All have ap- 
peared earlier in essentially the same form. 

If there is a central idea in part II, it is that 
econometric models as inclusive as data allow are 
useful in preparing for public policy decisions. A 
last-page endorsement of continued work on such 
models, using various statistical formulations and 
synthetic models as well, is not unexpected. 

I wish that Dr. Fox had said more about the 
task of making such analyses felt in public pol- 
icy. Clearly, the lines of communication between 
economists simultaneous equation 
models of the U.S. economy, and the policy- 
makers, are long and poorly connected. I am not 
sure that there are many econometricians who are 
making themselves heard and understood by pol- 
icymakers. Rather, their work becomes useful to 
intermediaries who ultimately communicate with 
men at the policy level. 

Not all will agree with the author’s statement 
following page 288 that “The economist can be 
most valuable to the policymaker if he maintains 
his competence and perspective by carrying on a 
research program in the areas in which his advice 
is sought; if he sits constantly at the policy- 
maker’s right hand, he is likely to become an ad- 
ministrative assistant rather than an economist.” 

Surely an economist’s research program must 
be beyond “areas in which his advice is sought.” 
And why should one worry too much about be- 
coming to some extent an administrative assistant 
so long as he is effective in promoting the public 
interest? Being an economist as such is pleasant, 
but there are more important tasks to be done. 

I recommend this book to those who want a 
ready reference on demand analysis or who wish 
to have the author’s many journal articles under 
one roof. But the reader should expect no ready- 
built bridges between econometric analysis and the 
making of public policy. 


producing 


John A. Schnittker 


Introduction to Agricultural Economic Analysis. By C. E. Bishop and W. D. Toussaint. John Wiley 


and Sons. New York. 


HE AUTHORS, Bishop and Toussaint, have 

set themselves a difficult goal and have suc- 
ceeded in reaching it. They have written a mod- 
ern, readable text for undergraduates who are 
familiar with agriculture but are having their ini- 
tial exposure to economic methods and analyses. 
Briefly, the authors range over the field of agri- 
cultural economics, keeping the level keyed to the 
“nonmajor” student who desires a collateral course 
but lacks a basic grounding in theory and mathe- 
matics. In one substantial but pleasant dose the 
book presents opportunity to grasp many of the 
very current ideas and techniques of economic 
science. 

Dogmatically, and at the risk of sounding ea 
cathedra, this should become a standard text. It 
is head and shoulders above most of its competi- 
tors. Moreover, for graduate students and pro- 
fessional workers, it will serve as a concise, highly 
pertinent refresher. The book describes, explains 
and teaches, a remarkable achievement in itself— 
there are no bewildering or breathtaking towrs-de- 
force at the expense of the general student. The 
authors have permitted no excursions into other 
fields of economics and the reader is firmly but 
gently kept at the task at hand. 

Charts, graphs, and empirical examples are 
used liberally throughout the book. These tools 
help to display theory and to make the transition 
to practical problems. Modern, cogent situations 
are formulated to maintain interest and coincide 
with other studies and reality. Concentration on 
budgeting and accounting at the firm level is 
avoided and emphasis is placed where it should 
be, on true economic analysis. This latter ap- 
proach, although unorthodox, is not unduly com- 
plicated, and it is highly commendable in view of 
similar works. For a book of this type, some 
might criticize the lack of student problems. 

The book is divided into four parts: (1) In- 
troduction, (2) Production and Supply, (3) 
Consumption and Demand, and (4) Economic 
Progress. It is well indexed and adequately doc- 
umented. Most of the leaders and pioneers in this 
area are discussed and their contributions ampli- 
fied on a consistent level. It is truly a heroic 
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1958. $5.25. 


effort, despite the suspicion of professional heresy 
in omitting any reference to J. D. Black. 

In the first part, one might question somewhat 
the terseness of the authors. In less than 30 
pages, the economic organization of society is cov- 
ered, agriculture is fitted neatly into its slot, and 
the basic role of the firm is described. 

As one would expect, the section that deals with 
production and supply occupies the largest part 
of the book, and this is the most rewarding portion. 
The writers do an outstanding job of presenting 
production functions, diminishing returns, prod- 
uct and cost curves, and, astoundingly enough, a 
glimpse of input-output analysis. The practical 
examples given cover a wide variety of produc- 
tion situations, avoiding the common error of pa- 
rochialism. The additional discussion of the firm 
included is well integrated with the primary sub- 
jects of the first and second parts. The text moves 
easily back and forth between micro- and macro- 
economics at this stage. Uncertainty, risk, and de- 
cision making are well related on a nongraduate 
level. 

Consumption and demand introduces the read- 
er to such highly diverse concepts as price and 
income elasticity (in the reviewer’s opinion, the 
most difficult of all concepts for the beginner), 
changes in demand, international trade, the fac- 
tors of price change over time, and parity. A 
great deal is accomplished in a very few pages, and 
needs to be read to be appreciated. 

The last part deals with changes and innova- 
tions in the economic and technical picture, real 
and estimated, and shows how prices and progress 
affect both the family farm and the entire demand- 
supply relationship. Problem areas within agri- 
culture are discussed, going from the general to 
the particular, from poverty to geographic loca- 
tion of low-income farms. 

The reviewer unhesitatingly recommends this 
book. It is well worth the time of anyone inter- 
ested in agriculture or farming. The style, pleas- 
ant and painless, should not becloud the objec- 
tivity of the authors. They are simply superior 
writers with a thorough understanding of the 
subject and a definite goal in mind. 

William W. Addison 
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F ONE IS INTERESTED in a rigorous, 

mathematical restatement of orthodox text 
book price and firm theory, this is definitely a 
book to consult. This, however, is the whole of 
the contribution of this text, and one had better 
not tackle it unless he is already very well read 
and up-to-date, at least to the extent of a senior 
undergraduate reading for honors at a college that 
is noninstitutional in bias. 

This book needed to be written, if only for 
graduate students preparing for their Ph. D. ex- 
aminations. Aside from this rather limited mar- 
ket, its usefulness is likely to be small. There are 
no advances of import in the theory as such, and 
the strict, terse mathematical formulations cause 
a considerable loss in conviction. The theory of 
price is like a beautiful mannequin in a fashion- 
able store window. When stripped of its 
clothes—the necessary verbal hedging and quali- 
fications—the mannequin is perfectly propor- 
tioned but no longer beautiful or convincing. 
After all, we really cannot explain the rationale of 
consumer preferences satisfactorily, and 56 equa- 





Microeconomic Theory—A Mathematical Approach. By James M. Henderson and Richard E. Quant. 
McGraw-Hill Book Co., New York. 283 pages. 1958. $7.50. 


tions cannot change this fact. The book is written 
for those who already know the qualifications and 
reservations—it is sort of a guide to economics 
for economists. 

All subjects of “microeconomics” are covered, 
including linear programming, theory of games, 
and the input-output system. However, the dis- 
cussion of these and other specific tools of analy- 
sis is so short and concise as to be of value only 
to one who already has the basic knowledge and 
needs only refreshment. 

This review is critical in tone not with respect 
to substance, but only because the reviewer be- 
lieves that the market for and usefulness of a 
book of this kind is limited. The layman or prac- 
ticing economist who is interested in what the 
science has to offer in price theory can better find 
out through Boulding or Steigler. The authors 
have done a brilliant job in restating microeco- 
nomic theory in mathematical terms. The ques- 
tion remains, Why ? 


William A. Vogely 


Economic Forecasting. By V. Lewis Bassie. McGraw-Hill Book Co., New York. 702 pages. 1958. 
$8.75. 


N THIS reviewer’s judgment Bassie’s book on 
I economic forecasting is the best there is. 
Contrary to the usual textbook that serves as a 
basis for a course in economic forecasting, most of 
Bassie’s book is not devoted to a discussion of busi- 
ness cycle theory and a minute description of pre- 
vious business cycles. Rather, it starts with the 
basic tools of the modern forecaster—the National 
Income Accounts—and shows in practical fashion 
how to use the expenditure-income flow analysis 
to provide an appraisal of where the economy is 
heading. The discussion of the materials avail- 
able for the analysis, the strategic points to con- 
sider, and how the results can be used in terms of 
public policies or for specific industry forecasts 
are all detailed and clear. 

Professor Bassie is no newcomer to this field. 
Beginning in the late 1930’s, he was a Government 
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forecaster for various agencies including the Fed- 
eral Reserve Board and the Department of Com- 
merce. Since 1948, he has been Director of the 
Bureau of Economic and Business Research at 
the University of Illinois. Further, he is no 
stranger to agricultural economists, having ap- 
peared at several of the Annual Agricultural Out- 
look Conferences in Washington. 

In his most recent appearance in the fall of 
1957, when the recession was beginning to take 
shape, Bassie emerged as the “great pessimist’ 
predicting a substantial and deepening decline in 
economic activity. That Bassie was wrong in this 
instance is no reflection on his book. Few, if any, 
forecasters are always right. But he knows his 
tools for economic forecasting, and he has pre- 
sented them well for novice and experienced fore- 
casters alike. 

Nathan Koffsky 
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1959. 


HATEVER THE CONDITIONS may 

be that set a nation on the path of economic 
development, there is little doubt that an appro- 
priate tax system is among them. A repressive 
or inadequate tax system can easily discourage 
incipient growth. If wisely designed, however, 
tax measures can provide positive economic in- 
centives and serve as an effective tool of national 
economic policy. 

The Harvard Law School International Pro- 
gram in Taxation, sponsor of the study reported, 
has done much to improve our understanding of 
the role of taxation in economic development, no- 
tably through its publication of the Papers and 
Proceedings of its 1954 Conference on Agricul- 
tural Taxation and Economic Development. The 
present study is an outgrowth of that conference, 
which, in the author’s words, “pointed out the 
problems and shortcomings of existing land taxes 
and underscored the large potential contribution 
a more effective system of Jand taxation might 
make to the financing of economic development 
in many countries.” 

As its subtitle indicates, this book is both a sur- 
vey of existing land tax systems in various newly 
developing economies and a guide to policies for 
reform. In the first three chapters, the major 
systems of land taxation are described. The 
analysis draws heavily on the earlier conference 
volume, and includes a comprehensive and useful 
classification of the different types of land taxes. 
Part 2—Major Policy Guides—opens with a dis- 
cussion of the theoretical basis for land taxation, 
and continues with two chapters on equity consid- 
erations, and one each on the relation of land 
taxation to agricultural development, economic 
policy regarding the role of agriculture in the 
total national economy, and tax administration. 
Part 3 contains specific suggestions for reform. 

In the early stages of a nation’s economic de- 
velopment, Wald points out in his introduction, 
agriculture is the dominant industry, and taxes 
on agricultural land are often the only promising 
means of tapping, in the required large amounts, 
the income of the agricultural sector. An effec- 
tive land tax is thus of utmost importance to a 


Taxation of Agricultural Lands in Underdeveloped Economies. 
School International Program in Taxation, Cambridge. Harvard University Press. 231 pages. 
$4.50. 





By Haskell P. Wald. Harvard Law 


country’s economic growth. Yet few nations have 
succeeded in making land taxes a productive fiscal 
device. In 12 of the 21 nations for which data 
are given, the land tax produces 5 percent or less 
of the total tax receipts. Moreover, Wald tells 
us, there is ample evidence that land taxes have 
been losing ground steadily as a revenue source. 

This failure to keep pace is attributed in large 
part to the inelastic character of the yield of most 
land taxes. The problem is most acute during 
periods of economic growth and inflation, such as 
occurred during and after World War II. 

Land taxes that are levied on gross produce and 
collected in kind avoid this problem, and evidence 
indicates that nations that use such a tax (Main- 
land China and the Republic of Korea) 
stand at the top of the list in terms of the land 
tax yield as a percentage of total tax revenue. 
Administrative problems, however, argue against 
general adoption of this form of land tax, and 
Wald’s general recommendations for improving 
revenue flexibility emphasize improved measures 
of the tax base, through a periodic land assess- 
ment supplemented by short-run adjustments for 
changes in agricultural prices or production. 

A more urgent problem than revenue rigidity, 
in Wald’s view, is the need to reform the land tax 
base “so that the tax rests on a sound land classi- 
fication system and accords as closely as possible 
with presumptive net income.” To this end, he 
gives attention to various possible techniques of 
land classification applicable to countries in var- 
ious stages of development. His third proposed 
reform concerns the need to “personalize” the land 
tax by adapting it to the individual’s economic 
circumstances. 

The reasoning supporting these recommended 
reforms is convincing. It is based on a penetrat- 
ing analysis of the theoretical issues in land 
taxation. If there is any weakness in Wald’s 
argument, it probably is that he assumes a higher 
degree of administrative skill than is likely to exist 
in most underdeveloped countries. When one ob- 
serves how rarely rural assessors in the United 
States employ such basic tools of assessments as 
soil classifications and land use capability maps, 
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one may well despair of the prospects for adopt- 
ing these methods in less developed nations. And 
this is not to mention such added refinements as 
his suggested tax adjustments for hired labor and 
personal allowances for the taxpayer’s marital 
and dependency status. 

It is fortunate, however, that Wald does not 
limit his discussion to those measures that are im- 
mediately feasible in primitive circumstances, for 
what he has given us is a modern statement of 
the general principles of land taxation. In par- 
ticular, his chapters on land tax rationale, on 
shifting and tax capitalization, and on considera- 
tions of interpersonal equity have wide applicabil- 


The Staple Food Economies Of Western Tropical Africa. 
306 pages. 


versity Press. 


ECENT AWAKENING and developments 
R in Africa have been unfolding so rapidly 
that the rest of the world is left groping franti- 
cally for adequate understanding and adjustment. 
This is particularly true of the United States, 
where active interest in world affairs appears to 
be aroused only in response to crises; thus the de- 
mand for information about Africa has become 
keen. Unfortunately, authentic information on 
tho great tropical segment—the African heart—is 
still inadequate. It will be years before expanded 
research will yield a reliable body of knowledge 
on basic aspects of prevailing social and economic 
organizations in tropical Africa. 

Promising beginnings have been made by vari- 
ous institutions and individuals, and Dr. Bruce 
Johnston’s book is a welcome and outstanding ad- 
dition. He applied himself to the basic subject 
of staple food crops in the western, and larger, 
portion of tropical Africa. 

The importance of these crops (millets and sor- 
ghums, maize, rice, manioc, yams, cocoyams, sweet- 
potatoes, and plantain) derives from the fact that, 
even more than the publicized export crops of 
cocoa, coffee, peanuts, and palm oils, they permeate 
the agricultural pattern and dominate the African 
diets. 
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ity. In fact, many of the issues he raises con- 
cerning land tax policy deserve the attention of 
those concerned with the American property tax— 
for example, his contention in favor of instituting 
an in personam concept of property taxation for 
the time-honored in rem doctrine. 

Standing almost alone in its field, this book is 
essential for anyone concerned with public finance 
problems in underdeveloped economies. More 
broadly, Wald’s excellent discussion of basic land 
tax principles commends this book to the attention 
of the general student of taxation and land 


economics. 
Frederick D. Stocker 


By Bruce L. Johnston. Stanford Uni- 


1958. $6.00. 


The result is a thorough and comprehensive 
book, which in 10 chapters and appendix tables 
covers all major aspects of the subject. The role 
of the staple food crops is analyzed in relation to 
economic development and the diet of the people; 
their distribution patterns are delineated and in- 
terpreted in terms of their own characteristics, 
the physical environment, economic factors, and 
cultural-historical influences; and prospects for 
changes in food consumption and production are 
appraised. Highly instructive also are the many 
tables and maps on climatic features, vegetation 
zones, crop distribution, population’ distribution, 
production and trade of staple crops and their 
relative caloric yields, nutrient composition and 
labor requirements, and other features that 
coraplement the text. 

Agricultural economists will find the author’s 
discussion and conclusions in the chapter, “Eco- 
nomic Factors in Distribution,” most interesting. 
For example, in appraising the relative yields of 
the various staples in West Africa, the author 
ranks them against an index of “caloric yield per 
hectare.” Millet-sorghum ranks lowest and 
manioc highest. But when considered from the 
angle of total area, production, millet-sorghum 
ranks highest and manioc second. 














Taking labor requirements as a basis for com- 
parison, the author shows that in the forest zone 
of the Belgian Congo, manioc and plantain re- 
quired the smallest number of total man-days per 
ton, and rice the largest. He shows similar com- 
parisons for cost per 1,000 calories, and again 
manioc and plantain rank lowest. The author’s 
analyses of relative prices and nutritional values 
of these staples are equally enlightening. 
Agriculturists and economic geographers will 
be particularly interested in the three chapters 
on the physical environment, geographical dis- 
tribution, and characteristics of the staple crops. 
Here is presented a detailed picture of the domi- 
nant physical factors in the area. This serves as a 
background for the maps and discussion on the 
patterns of crop distribution. Thus millets and 
sorghum emerge as dominant crops in the region, 
with rice leading in five territories and maize lead- 
ing inone. Manioc is a close second, followed by 
yams. 
Those interested in nutrition, trade in food 


items, and agricultural development in Africa will 
find the three final chapters rewarding. The rela- 
tive positions of the starchy staples in African 
diets are shown for various regions. Methods of 
preparing food and seasonal variations in con- 
sumption are discussed. The author then pro- 
ceeds to explain the factors that are likely to 
change the patterns of food production and 
consumption. 

Wisely, Dr. Johnston approaches this complex 
and dynamic field with caution. Nevertheless, he 
arrives at interesting conclusions. For example, 
he sees “a growth in consumption of rice and 
wheat flour,” ... “that manioc is likely to in- 
crease in importance,” . . . “a significant growth 
of technical knowledge of the means of raising 
agricultural output and productivity,” and “that 
the expansion of agricultural output in most if not 
all of western tropical Africa will keep pace with 
the growth of demand.” 


Afif Tannous 


Water Resource Development: The Economics of Project Evaluation. By Otto Eckstein. Harvard 
University Press. 1958. 300 pages. $6.50. 


N 1950 the Subcommittee on Benefits and 

Costs of the Federal Inter-Agency River 
Basin Commitee published its Proposed Practices 
for Economic Analysis of River Basin Projects. 
Until 1958, this “Green Book” stood as the only 
comprehensive treatment of the methodology of 
benefit-cost analysis. Not that progress ceased in 
this important field—after 1950 many excellent 
articles and books dealing with segments of the 
problem appeared. But 1958 was a banner year 
for benefit-cost theory. Eckstein’s book and its 
companion piece, Krutilla and Eckstein’s Multiple 
Purpose River Development, appeared almost con- 
currently with Efficiency in Government Through 
Systems Analysis by Ronald McKean. These 
works attempt to synthesize previous approaches 
and apply the developed criteria to examples of 
Federal water-development projects. All make 
important original contributions. 

Professor Eckstein grapples manfully with the 
problem of criteria: Should benefits be maximized 
in terms of local resources, that is, should each 


river basin or watershed be developed so as to 
maximize net benefits; or should we consider as 
given a certain quantity of Federal funds and 
maximize potential benefits from its investment? 
While recognizing exceptions and modifications, 
he settles on the “budget constraint” as the most 
generally applicable approach. 

Should the benefit-cost ratio or the rate of re- 
turn be maximized? Eckstein demonstrates how 
the ranking of projects differs between the two 
methods. Capital intensive projects (construc- 
tion costs high relative to annual costs) are 
favored by the benefit-cost ratio while capital- 
extensive projects are favored by the rate of re- 
turn. Although he shows a predilection for 
capital-extensive projects (they commit fewer 
resources irrevocably), he recognizes that it is the 
capital-intensive project that typically is relegated 
to public investment. Also, with the assumption 
that rationing of capital via the budget is per- 
petual and fluctuations in its severity cannot be 
foreseen, he concludes that “if, in each year, those 
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projects are started which have the highest 
benefit-cost ratios, and if the marginal increment 
of each project has a benefit-cost ratio equal to the 
cutoff ratio of the program in the period, then 
the total return on Federal expenditures will be 
maximized.” 

Eckstein’s forte is the treatment of risk and 
time. He demonstrates lucidly the differential 
effects on the benefit-cost ratio of different types 
of projects (different longevities, different de- 
grees of capital intensity, different ratios of pri- 
vate to Federal funds), of the use of limits on the 
time period of analysis (as required by Budget 
Bureau Circular A47), and of the use of one 
interest rate for private and another for Federal 
costs. His major point, however, is that the 
interest rate on Government bonds may account 
for time preference but makes little, if any, al- 
lowance for risk or that the social cost of funds 
raised through taxes ranges between 5 and 6 per- 
cent. (This latter conclusion was arrived at by 
an empirical study, the results of which were pub- 
lished in the Krutilla and Eckstein books.) But 
he points out that through the political process 
society may demonstrate a lower discounting of 
distant future benefits than does the average in- 
dividual, and concludes that the use of a 5- or 6- 





percent interest rate would discriminate against 
those projects that are best suited to public invest- 
ment. He recommends using a lower interest 
rate and setting a minimum acceptable benefit- 
cost ratio, say 1.4, which would insure an average 
rate of return of about 6 percent on the Federal 
investment. 

In addition, he treats the problems of price 
levels, cost of land, indirect benefits, cost alloca- 
tion, reimbursement, cost-sharing—in fact, the 
gamut. After establishing his criteria, he applies 
them to current practices in the evaluation of 
flood control, navigation, irrigation, and electric 
power development, using selected projects as ex- 
amples. He finds agency procedures wanting on 
various counts and makes recommendations for 
improvement. 

It has been pointed out that although decisions 
for public investment in water development are 
made in the political arena, the arguments are 
almost always economic. Benefit-cost analysis, 
imperfect as it is, does eliminate some of the 
specious rationale. Such works as Professor Eck- 
stein’s help to reduce the imperfections in the 
analysis. Anyone working in the field should not 
only read this volume, but study it. 


Robert C. Otte 





Multiple Purpose River Development. 


Press, Baltimore. xiv, 301 pages. 


HE ECONOMICS of water-resource devel- 

opment has received progressively greater 
attention during the past decade and a number 
of analysts have questioned the procedures and 
standards followed by Federal agencies in the 
formulation and economic evaluation of water- 
control programs. A few analysts have at- 
tempted to develop a conceptual model for 
water-resource development oriented to considera- 
tions of public welfare. M/ultiple Purpose River 
Development is one of three recently published 
books in this area. In a sense, these books culmi- 
nate this decade of effort to develop an appropri- 
ate and rigorous system of economic analysis for 
use in the formulation and evaluation of public 
resource development programs. 
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The twofold objectives of Multiple Purpose 
River Development is indicated by its two-part 
organization. Part 1 is devoted to the develop- 
ment of economic concepts and the construction 
of a procedural apparatus. Part 2 is concerned 
with application of the theoretical foundation to 
three individual river-basin developments, the 
results of which are presented as case studies. 

The initial focus in part 1 is centered on the 
unique characteristics of river systems and of their 
utilization and development that set them apart 
from other types of economic resources and their 
use. The authors ably develop the concepts of 
“interdependence of water control projects in a 
river system and indivisibility of river waters;” 
and they argue correctly that these characteristics 








of river-basin development. distinguish them 
from other resource use as assumed in traditional 
competitive theory. 

Included also in part 1 is a careful statement of 
the concepts of economic efficiency and a review 
of traditional economic theory. The explicit wel- 
fare orientation of the discussion enhances its 
value and potential acceptance by many planners 
who have been reluctant to accept economic cri- 
teria in public development programs. 

Chapter IV, “The Social Cost of Federal Fi- 
nancing,” represents a distinguished pioneer at- 
tempt to measure the opportunity cost of public 
funds used in the construction of water-resource 
projects. This chapter will likely provide a sub- 
ject for further discussion. It may have greater 
impact on water-resource planning and evaluation 
than any other chapter in the book, or perhaps 
any other recent work in the field of benefit-cost 
analysis. 

The authors argue effectively that the interest 
rates used in the economic analysis of public proj- 
ects should conform to the concept of opportunity 
cost. In so doing, they reject the widely held 
belief that the interest charge should represent 
the money cost of obtaining funds by the Federal 
Government. 

In rejecting the public borrowing rate and the 
rationale commonly used in its support, they argue 
that “the American economy does not fit the com- 
petitive model closely enough to permit the use of 
so simple a procedure. The substantial risk pre- 
miums on the terms on which business can borrow 
and the rationing of credit to some businesses and 
to most consumers, preclude the existence of a 
unique rate of interest and prevent consideration 
of any single actual rate as a measure of the social 
cost of capital.” 

Authors Krutilla and Eckstein conclude, also in 
this chapter, “that since the market cannot be con- 
sulted for the price of capital, as competitive 
theory would suggest, it is necessary to derive an 
estimate by more complicated empirical pro- 
cedures which take account of some of the com- 
plexities of the process by which savings are 
actually channeled into investments.” 

In approaching the first problem, a question is 
raised as to the source of additional tax revenue for 
project development, or conversely, the recipients 
of benefit from a reduction of taxes. Recognizing 


that the answer would depend upon the type of 








tax increase or reduction put into effect, the au- 
thors develop alternative models based on: (1) A 
change in tax levy that would have a relatively 
great effect on consumption; and (2) a change 
that would have a relatively greater impact on 
investment. 

For each of the two assumed tax changes, the 
relevant interest rates for a large number of con- 
suming and investing sectors of the economy are 
estimated and a weighted average is computed. 
On the basis of their calculations, the authors 
conclude that the social cost of funds derived from 
the two types of tax changes would range from 
5.44 to 5.79 percent and hence that the opportunity 
or social cost of Federal financing is in the range 
of 5 to 6 percent, as opposed to the 21% percent rate 
commonly used in evaluation of public projects. 

One of the significant and interesting conclu- 
sions of the application of the analysis to selective 
case studies in part 2 is that the interest rate ac- 
tually used in project evaluations is a primary de- 
terminant in the formulation of river-basin 
projects. In analysis of the Hells Canyon case, 
for example, the use of a 214-percent interest rate 
would lead to the conclusion that the one large 
dam on the Snake River (Hells Canyon), which 
is proposed as a public development would be 
more efficient but that the use of a 5 or 6 percent 
interest rate would dictate a somewhat smaller 
scale of development. 

In summary, this book points a finger to one 
of the most crucial questions on water-resource 
development and public policy. If the authors 
are correct in their conclusions on interest rate, it 
may be fairly concluded that many projects being 
justified and constructed may not be wholly in the 
public interest. The analysis leads also to the 
conclusion that the scale of projects currently 
being planned and constructed is far in excess of 
a scale of development that would be economically 
justified. This and similar conclusions reached 
by other analysts outside the Federal Govern- 
ment should lead to a careful reappraisal of the 
interest rate standards now used by water-develop- 
ment agencies of the Federal Government. The 
implication of the conclusions of this book may 
also be as far-reaching in other areas of public 
resource development as they are for water-re- 


source programs. 
William A. Green 
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Linear Programming Methods. 
1958. 


INGERS were the first digital computers. 

The only really new thing about an electronic 
calculator is its fantastic speed. It does simple 
arithmetic literally at lightning speed. This 
places a premium on the development of such 
formal techniques as linear programing, input- 
output analysis, and the theory of games. These 
are high-powered analytical vehicles capable of 
using the speed. 

Until recently, the rapidly growing literature 
on linear programing was scattered widely in 
brief articles and papers, many of them written 
in highly technical language. This book is the 
second to bring a significant part of this scattered 
material into one volume and to present it in less 
technical form for the use of economists. The 
other book, Linear Programming and Economic 
Analysis, by Robert Dorfman, Paul A. Samuel- 
son, and Robert M. Solow (McGraw-Hill Book 
Co., Inc. 1958) was reviewed in the July 1958 
issue of this journal. 

Dorfman, Samuelson, and Solow emphasize the 
relationship of linear economics to traditional eco- 
nomic theory. Heady and Candler stress the 
formulation and solution of problems. The two 
books are thus complementary, and both should 
be in the working library of aspiring programers. 

The special merit of the Heady-Candler volume 
for agricultural economists is that the explanation 
of methods and procedures is well illustrated with 
examples from practical agricultural problems. 
The mathematical portions of the exposition are 
simple and straightforward. The presentation is 
helpful for those who are still learning to walk 
on programing paths, but it will prove particu- 
larly useful also to those who have learned to 
walk and are ready to get out on the electronic 
freeway and operate at high speed. 

The 17 chapters in the book fall naturally into 
2 parts. The first part, chapters 1 through 10, 


contains a consistent, logical development of lin- 
ear programing from basic concepts through the 
computational procedures for solving mill-run 
problems. 





By Earl O. Heady and Wilfred Candler. 
597 pages. $5.95. 





Iowa State College Press. 


The second part of the book includes the re- 
maining 7 chapters and is more technical. These 
chapters cover the elements of matrix algebra and 
a number of types of analysis related to linear 
programing. Among these are input-output 
analysis, theory of games, and nonlinear and risk 
programing. 

The stated purpose of the authors is to write so 
as to place the tool of linear programing in the 
hands of those who are not primarily mathemati- 
cians. The first part of the book, especially, is 
intended to reach graduate students and advanced 
undergraduates as well as established economists. 

The chapters in the second part are useful step- 
ping stones for those who want to go further into 
explanation of method. Chapter 11, Elements of 
Matrix Algebra, is an excellent introduction for 
those who have not explored this area of mathe- 
matics. The chapter on Theory of Games and the 
one on Nonlinear and Risk Programing are well 
worth reading. 

Many of the books issued by the Iowa State 
College Press would benefit from more careful 
editing to avoid noticeable solecisms and slips in 
syntax. Some in this book are sufficiently in- 
trusive as to detract from the general clarity of 
the exposition. For example, the sentence in the 
preface that reads, “These chapters provide the 
knowledge for solving most of the practical prob- 
lems which arise in agriculture and other indus- 
tries,” is not sufficiently explained and may be 
misunderstood. There are other statements that 
may leave the casual reader with the impression 
that the authors have unconsciously allowed the 
problem to be obscured by the method in their 
vision of linear programing. 

The truth is that in solving them, we have al- 
ways faced economic problems of the kinds dis- 
cussed and we have used and will continue to use 
a variety of analytical tools. Linear programing 
is only one of these tools. It is important now to 
learn all we can about it in order to make the 
most of the powerful new computing methods. 
Linear programing also gives a new and stimulat- 











ing view of old problems, and this too is worth- 
while. 

Finally, this book will be widely and profitably 
read by agricultural economists of all degrees who 
want to become more familiar with linear pro- 








graming. It will help them to choose the least- 
cost mixture of analytic methods for solving) 
problems. 

Ronald L. Mighell 
Burton L. French 


Bibliography of Food and Agriculture Marketing. Food and Agriculture Organization of the United 


Nations, Rome, Italy. 210 pages. 


HE PURPOSE of this bibliography is to 
help workers in marketing to overcome some 
of the obstacles to a greater awareness of interna- 
tional experience. It concentrates on publications 


FAO Marketing Guides. 


$2.50. Number 2.—dMarketing Fruit and Vegetables. 
1958. 


ganization of the United Nations, Rome, Italy. 
HESE ARE PUBLICATIONS in a new 
FAO series designed to meet the general de- 
mand for information on methods of improving 


Coffee in Latin America. 
vador. 


144 pages. 1958. $1.75. 


Productivity Problems and Future Prospects. 
Food and Agriculture Organization of the United Nations. 


1958. 


in countries other than the United States and 
Canada, because of the immediate need for such 
material written in languages most easily read by 
those likely to use it. 


Number 1.—Marketing Problems and Improvement Programs. 260 pages. 


205 pages. $2. Food and Agriculture Or- 
the handling of agricultural products between the 
producer and consumer, avoiding wastage, and 
reducing costs. 


I—Columbia and El Sal- 
Columbia University Press. 


The State of Food and Agriculture 1958. Food and Agriculture Organization of the United Nations. 


Columbia University Press. 222 pages. 
The Case for an International Development Authority. 


1958. 
By Commander Sir Robert G. A. Jackson. 


Edited, with an introduction by Harlan Cleveland. Syracuse University Press. 70 pages. 1959. 





Selected Recent Research Publications in Agricultural Economics Issued by the United 
States Department of Agriculture and Cooperatively by the State Colleges ° 


MILK CON- 
SUMPTION IN NONPROFIT SUMMER CAMPS. U.S. 
Dept. Agr. Mktg. Res. Rpt. 333, 22 pp., illus. 
June 1959. 


In a survey of 109 nonprofit summer camps in 3 North- 
eastern States, it was found that the number of times 
milk was served each day, the milk purchasing practices 
followed by camp directors, the number and kinds of com- 
peting beverages available, and methods of serving have 
an appreciable effect on the level of milk consumption. 


Anpverson, K. E., anp Hawes, R. L. 


State publications may be obtained from the issuing 
agencies of the respective States. 





Baxer, R. L. 
MARKETING. 


INTEGRATING EGG PRODUCTION AND 
U.S. Dept. Agr. Mktg. Res. Rpt. 
332,46 pp., illus. June 1959. 


Analyzes circumstances responsible for growth by inte- 
grated operations in egg industry and appraises their fu- 
ture importance in egg marketing. Integrated methods 
of producing and marketing eggs are resulting in reduced 
unit costs for many firms in the egg industry. 
Bartow, F. D., Jr., Coorer, A. S., Jr., AND VIX, 

H. L. E. porentTiAL MARKETS FOR PARTIALLY 


ACETYLATED coTTon. U.S. Dept. Agr. Mktg. 
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Res. Rpt. 324, 22 pp., illus. July 1959. (Agr. 
Mktg. Serv. and Agr. Res. Serv. cooperating.) 


Researchers investigated the potential market for par- 
tially acetylated cotton in laundry items. They found 
that the cost of partial acetylation would probably be 
more than offset by increased service life of the cotton. 
Cotton treated in this way is highly resistant to rot, 
mildew, heat, and scorch. 


Bittrnc, H. W. FActors AFFECTING COSTS OF 
WHOLESALE DISTRIBUTION OF FROZEN FooDs. U.S. 
Dept. Agr. Mktg. Res. Rpt. 327, 56 pp., illus. 
June 1959. 


A guide for use of frozen food wholesalers in improv- 
ing efficiency and cutting food marketing costs. Major 
factors affecting operating costs in the industry were 
(1) average size of orders, (2) labor productivity in 
terms of man-hours per $100 of sales, (3) average hourly 
wage rates, (4) efficiency in use of working capital as 
measured by inventory levels and amount of credit ex- 
tended, and (5) services provided to customers. 


Borts, R. R. Lire INSURANCE FOR FARM FAMILIES. 
U.S. Agr. Res. Serv. ARS 43-92, 62 pp., illus. 
June 1959. 


Life insurance is becoming increasingly important in 
farm financial planning. This report is designed to meet 
the need of those who advise farm families in this field 
for a rather technical knowledge of the subject. It covers 
the types of policies; the needs served by each; and the 
more important policy provisions, including how greater 
use may be made of these provisions in the programming 
of life insurance to fit changing needs and circumstances. 


Brenstkz, V. J. FACTORS INFLUENCING COMPETI- 
TION AMONG FLOUR MILLS IN THE PACIFIC SLOPE 
states. U.S. Dept. Agr. Mktg. Res. Rpt. 362, 
64 pp., illus. August 1959. 


Covers competitive relationships among flour mills in 
Wash., Oreg., Calif., Idaho, Nev., Utah, and Ariz. Decline 
in proportion of flour produced in Pacific Northwest was 
due to a combination of causes, including (1) heavy 
exports of wheat from the area; (2) possible effects of 
price supports on trend toward production of lower qual- 
ity, higher yielding varieties in the Pacific Northwest; 
(3) inereases in transportation charges; and (4) a 
weaker demand for flour byproducts in this area. 


CAMPBELL, P., anD Hatt, R. THE MARKET POTEN- 
TIAL FOR COTTON LINTERS. AN ANALYSIS OF IN- 
DUSTRIAL USES OF AN AGRICULTURAL BYPRODUCT. 
U.S. Dept. Agr. Mktg. Res. Rpt. 344, 54 pp., 
illus. July 1959. 

This study of factors affecting potential market for 
linters shows the market for cotton linters for felting 
uses looks good, but competitive materials and other 
factors are creating problems in marketing linters for 


chemical uses. One promising growth market for chemi- 
cal linters lies in their use for making rag-content paper. 
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Coutu, A. J., McPuerson, W. W., ano Martin, 
L. R. METHODS FOR AN ECONOMIC EVALUATION 
OF SOIL CONSERVATION PRACTICES, ILLUSTRATED BY 
AN ANALYSIS OF TERRACING AND STRIP CROPPING. 
N.C. Agr. Expt. Sta. Tech. Bul. 137, 48 
pp., illus. January 1959. (Agr. Res. Serv. 
cooperating). 

Analyzes conditions under which terracing and se- 
lected conservation inputs will be profitable on individ- 
ual farms; describes technical and economic information 
required and illustrates procedures to be followed in de- 
termining whether any particular set of conservation in- 
puts would be profitable; and discusses conditions under 
which specific actions of individual farmers might be in- 
consistent with public interest. 


CRICKENBERGER, R. S., anp Gipson, W. L., JR. 
FARMING AS A PART OWNER. Va. Agr. Expt. Sta. 
Bul. 504 (Southeast Land Tenure Res. Com. 
Pub. 34), 42 pp. April 1959. (Agr. Res. Serv. 
cooperating.) 


In terms of constant dollars, capital requirements for 
farming have increased approximately 75 percent since 
1940, thus making it more difficult for young farmers to 
acquire ownership of efficient sized units. A farming 
career as part owner may enable the young farmer to 
obtain security of occupancy with limited capital, and 
may also solve the elderly farmer’s problem of under- 
utilization of farm resources. The report contains a 
section on leasing practices required for successful opera- 
tion aS a part owner. 


CsorBa, J. J. THE USE OF HORSES AND MULES ON 
rarMs. U.S. Agr. Res. Serv. ARS 43-94, 14 
pp. March 1959. 


Numbers of horses and mules in the United States 
declined from a near all-time peak of almost 26 million 
in 1920 to less than 3.4 million in 1958. Among farmers 
using horses and mules in 1956, about two-thirds used 
the workstock less than 10 days during the year. About 
two-fifths of the Nation’s work animals are to be found 
in the South Atlantic and East South Central areas, but 
even there most of them are used very little. 


Davis, V. W., Van Arspati, R. N., anp WILLs, 
J. E. MANAGEMENT AND COSTS OF FIELD-SHELL- 
ING AND ARTIFICIAL DRYING OF CORN IN ILLINOIS. 
Ill. Agr. Expt. Sta. Bul. 638, 73 pp., illus. 
February 1959. (Agr. Res. Serv. cooperating.) 


Comparison of field-shelling and drying and conven- 
tional picking and storing indicates that a farmer should 
handle 7,000 to 7,500 bushels of corn annually before 
considering a shift in harvesting method. A 2-man crew 
represented the most practical and efficient use of man- 
and-machine hours over the entire harvesting season. 
The rate of adoption of shelled-corn methods will depend 
greatly on replacement needs for storage and mechanical 
pickers. Improvements in the efficiency of field shellers 
and heated-air driers are needed to reduce costs and to 
make the shift to field-shelling and artificial drying eco- 
nomically more feasible. 


Day, L. M., Auns, H. J., anp Ponp, G. A. EF- 
FECT OF HERD SIZE ON DAIRY CHORE LABOR. Minn. 
Agr. Expt. Sta. Bul. 449, 20 pp., June 1959. 
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Potential labor economies resulting from increased size 
of herd and adoption of new techniques of production 
are reported for various situations. Because dairy labor 
requirements are characterized by seasonal variations, 
labor inputs for the pasture- and barn-feeding seasons 
are shown separately. Illustrations are given of how 
these data can be used effectively in selecting the opera- 
tions and size of herd that best fit a particular farm. 


Dennis, C. C. THE LOCATION AND COST OF STRAW- 
BERRY PRODUCTION. Calif. Agr. Expt. Sta. 
Giannini Found. of Agr. Econ. Mimeo Rpt. 
217, 25 pp., illus. March 1959. (Agr. Mktg. 
Serv. U.S. Dept. Agr. cooperating.) 


Presents the changing production pattern and current 
production costs in several important strawberry pro- 
ducing areas. Considerable variation was found among 
regions in most of the cost determinants. These varia- 
tions are reflected in the range among regions in average 
total cost per pound, which varied from a low of 9.5 
cents in Washington to a high of 25.1 cents in Florida. 


Dexter, W. WHAT MAKES FARMERS’ PRICES. U.S. 
Dept. Agr. Inform. Bul. 204, 22 pp., illus. April 
1959. 


Yconomic forces that affect prices of crops and livestock 
described in language for general reader and illustrated 
with charts. Factors that influence farmers to produce 
and consumers to buy, and how they add up in terms of the 
prices farmers get, presented. Effects on farm prices are 
discussed in chapters on (1) the general price level, (2) 
changes in supply, (8) income and prices, (4) seasonal 
price changes, (5) marketing margins and farm prices, 
and (6) Government programs and prices. 

Dory, H.O. Jr. PATTERNS OF RICE DISTRIBUTION IN 
THE UNITED STATES AND TERRITORIES. U.S. Agr. 
Mktg. Serv. AMS-306, 19 pp., illus., May 1959. 
Study was conducted in 1956-57 to provide the domestic 

rice industry with fundamental information on the char- 

acteristics of the domestic market for rice. 

Dopsov, I., anp MacPuerson, D. D. FARM-TO-RE- 
TAIL PRICE SPREADS FOR CHEDDAR CHEESE IN THE 
souru. U.S. Dept. Agr. Mktg. Res. Rpt. 318, 
23 pp., illus. April 1959. 

Eight lots of cheese produced and marketed in the 
Southeast were analyzed as to costs and merchandising 
methods from the time the whole milk was received at the 
plant until the cheese was offered for sale by retailers. 
The lots were produced in 4 different plants at different 
times of the year. Total plant costs ranged from 30.2 to 
35.5 cents per pound. Prices to consumers ranged from 
39 to 69 cents per pound; farm-to-retail price spreads 
varied from 17 to 48 cents; and the farmer’s share of the 
consumer’s dollar ranged from 31 to 56 percent. 
FARNWORTH, V. THE INEDIBLE TALLOW AND GREASE 

INDUSTRY : CHANGES IN MARKETS, PRACTICES, AND 

costs. U.S. Dept. Agr. Mktg. Res. Rpt. 342, 56 

pp., illus. July 1959. 

Industrial use of inedible tallow and grease has been 
steadily decreasing while increasing availability of raw 
materials has created a surplus of inedible tallow and 
grease. The largest new potential domestic market for 


inedible tallow and grease is the mixing of these fats with 
animal feeds, but the market potential has yet to be fully 
realized. Renderers must consider the problem of quality 
control to take advantage of this and other potential 
markets for their byproducts. 


Franky, E. R., Furman, W. U., ann Par- 
risH, B. D. ECONOMIC PROGRESS AND PROBLEMS 
OF COLUMBIA BASIN PROJECT SETTLERS. Wash. 
Agr. Expt. Sta. Bul. 597, 46 pp., illus. Janu- 
ary 1959. (Agr. Res. Serv. cooperating.) 


Columbia Basin Irrigation Project, as planned, will ir- 
rigate 600,000 acres. The project’s economy is changing 
rapidly. In 1956, on units under development for 4 or 5 
years, owners averaged $3,300 net returns, renters $7,000, 
and owner-renters $8,600. Typical budgets have been pre- 
pared that forecast incomes after full development rang- 
ing from $2,900 to $7,000 for single units, and $5,100 to 
$15,900 for two units, assuming no debts or rent. 


GaarpEr, R. O. COMPARISON OF TWO METHODS OF 
ESTIMATING BACKFAT THICKNESS IN LIVE HOGS— 
HUMAN JUDGMENT VS. ULTRASONICS. A PRE- 
LIMINARY REPORT. U.S. Agr. Mktg. Serv. AMS- 
318, 38 pp., illus. June 1959. 


On a test on 170 live hogs measurements made with 
an ultrasonic device gave better estimates of average car- 
cass backfat thickness than estimates by an experienced 
hog grader. The ultrasonic device sends a hi-frequency 
sound wave through the backfat of the hog. After the 
sound wave reaches the boundary between backfat and 
lean, or between backfat and backbone, it is reflected back 
to the surface. The time used for the sound to go down 
through the fat and return is used as the measure of 
the backfat thickness. 


GeErTEL, K. PROFITABLE ORGANIZATIONS FOR COM- 
MERCIAL FARMS OF POTTER COUNTY, PENNSYL- 
vANIA. Pa. Agr. Expt. Sta. Bul. 644, 37 pp. 
February 1959. (Agr. Res. Serv. cooperating. ) 


Recommended organization of farms with 50, 100, 125, 
and 250 acres of cropland maintains livestock pattern 
now generally followed on Potter County farms but in- 
volves shifting of poorer croplands to grass and legume 
mixtures and a combination of off-farm work and part- 
time farming for farms with 50 acres of cropland. Ad- 
ditional investments needed range from less than $1,000 
to $7,700; returns to families under suggested organiza- 
tion would range from about $5,000 to $10,000 after al- 
lowing for interest on the additional capital. 


GerteL, K., Frey, J. C., ann Marry, R. J. use 
OF IDLE LAND IN POTTER COUNTY, PENNSYLVANIA, 
FOR CROPS, PASTURE AND FOREST. Pa. Agr. Expt. 
Sta. Bul. 642, 46 pp., illus. February 1959. 
(Agr. Res. Serv. and Forest Serv. cooperating.) 
Of the 40,000 acres of idle land in Potter County, about 

21,000 acres could be used for crops with good to fair 

prospects of annual returns ranging from about $6 to $27 

per acre, exclusive of interest on clearance or acquisition 
costs. Approximately $24 to $40 per acre could be ex- 
pected for small additions of seeded pasture to existing 


farms. Prospects of profitable pasture production are 
good for most of the idle land in the county. 
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Goutp, W. A., Crawrorp, T. M., Brown, W. N., 
AND Sipweti, A. P. A STUDY OF SOME OF THE 
FACTORS AFFECTING THE GRADE AND RELATION- 
SHIPS OF FRESH AND PROCESSED VEGETABLES. IV. 
WHOLE KERNEL SWEET CORN FOR CANNING AND 
FREEZING. Ohio Agr. Expt. Sta. Res. Bul. 826, 
72 pp., illus. Jan. 1959. (U.S. Dept. Agr. 
Agr. Mktg. Serv. cooperating.) 


This study found a direct relationship between raw and 
processed grades of sweet corn, but the grades were dis- 
placed, particularly in the case of the canned product. 
The grade relationship between raw and frozen corn was 
more direct. These relationships, however, varied with 
variety and season. 


Gray, L. R. MARKETING COSTS AND PRICE SPREADS 
FOR EGGS, FRYING CHICKENS, AND TURKEYS SOLD 
IN SAN FRANCISCO. U.S. Dept. Agr. Mktg. Res. 
Rpt. 314, 44 pp., illus. April 1959. 


Technological advances in assembly and distribution of 
eggs have enabled low price spreads to prevail in the 
San Francisco market. Direct farm-to-retail price 
spreads for all eggs sold through retail stores in Dec. 
1956 and June 1957 averaged 14 cents a dozen. Cumula- 
tive gross farm-to-retail price spreads for ready-to-cook 
fryers processed in the South and sold through chain- 
owned retail poultry departments in San Francisco in 
June 1957 averaged 26.1 cents a pound. Similar gross 
spreads for other types of distribution channels ranged 
from 12 to 28.5 cents per pound. Cumulative gross farm- 
to-retail price spreads for both fresh and frozen medium- 
weight turkeys, ready to cook, in all retail outlets varied 
seasonally, but average margins for Nov. and Dec. 1956 
and June 1957 were 17 cents per pound. 


HatpeMAN, R. C. POTENTIAL EFFECTS OF ST. LAW- 
RENCE SEAWAY ON COSTS OF TRANSPORTING GRAIN. 
U.S. Dept. Agr. Mktg. Res, Rpt. 319, 149 pp., 
illus. April 1959. 


Grain from major producing areas of U.S. can be 
shipped to foreign countries through St. Lawrence Sea- 
way at costs substantially lower than charges by pres- 
ent routes. There appears to be no advantage in ship- 
ping grain over the seaway for delivery to U.S. eastern 
and southeastern milling points. Comparisons are based 
on studies of carrier costs and shipper charges for trans- 
porting grains by barge on inland waterways, by rail, by 
truck, by St. Lawrence shipping before use of seaway, 
and by combinations of these, in relation to prospective 
costs of shipping in oceangoing vessels from lake ports 
over the new seaway and directly to foreign destina- 
tions. 


BROILER COSTS AND RETURNS 
Del. Agr. Expt. 
February 1959. 


Hansine, Franx D. 
IN LOWER DELAWARE, 1952-55. 
Sta. Bul. 327, 30 pp., illus. 
(Agr. Res. Serv. cooperating.) 


Records were analyzed for about 2,900 flocks contain- 
ing about 25 million broilers that were sold between mid- 
1952 and mid-1955. Size of flock had little influence on 
returns for flocks containing less than 20,000 birds. Flocks 
sold at weights between 2%, and 3% pounds had the 
highest return per thousand. Data indicate increasing 
returns for flocks up to 10 weeks of age and decreasing 
returns for each week thereafter. 
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Hocustim, E.S. EMPLOYEE FOOD SERVICES IN MAN- 
UFACTURING PLANTS: MANAGEMENT APPRAISALS, 
NATURE AND EXTENT, VENDING MACHINES. U.S. 
Dept. Agr. Mktg. Res. Rpt. 325, 100 pp., illus. 
June 1959. 


Describes the market for food services which are pro- 
vided by manufacturing companies for their employees 
the kinds of plants that are and are not included in it, 
the types of facilities offered, management appraisals 
of the pros and cons of providing on-premise food, atti- 
tudes toward company vs. contractor management of food 
services, financial arrangements, purchasing practices, 
appraisals of suppliers. Data on vending machines are 
also shown. 


Hucues, W. F., Mager, A. C., Jones, D., anp 
TuHaxton, E. L. ECONOMICS OF WATER MANAGE- 
MENT FOR COTTON AND SORGHUM PRODUCTION, 
HIGH PLAINS. Texas Agr. Expt. Sta. Bul. 931, 
17 pp. (Agr. Res. Serv. cooperating.) 


Four alternative water-management systems designed to 
offset effects of a declining water supply are available to 
operators of irrigated farms in the High Plains. Based 
on 1946-56 average prices, the most profitable system was 
that in which a full-season hybrid sorghum is the only 
crop irrigated after August 1. The maximum feasible 
annual expenditure for water under these circumstances 
for a typical 320-acre fully irrigated farm is estimated 
to be $22.15 per acre for a tenant, $14.40 for a landlord, 
and $38 for an owner-operator. 





CONSUMER PREFERENCE FOR A 6-TO-1 
APPLE JUICE CONCENTRATE. U.S. Dept. Agr. 
Mktg. Res. Rpt. 548, 27 pp., illus. July 1959. 


Homemakers gave significantly higher ratings to new 
sevenfold concentrated apple juice than to 2 single- 
strength commercial apple juices of good quality, accord- 
ing to this sample of 198 households. Tests were made to 
learn whether the new product has a reasonable chance 
for success if processed commercially. 


Hunter, J. S. 


Jounson, M. B. vVoLUME-WEIGHT RELATIONSHIPS 


OF FARMER’S STOCK PEANUTS STORED IN BULK. 

U.S. Agr. Mktg. Serv. AMS-303, 19 pp., illus. 

May 1959. 

Provides information on weight per cubic foot of farm- 
ers’ stock peanuts stored in bulk, and the effect of certain 


grade factors and length of storage on the relation of 
volume to weight of peanuts. 


Larkin, L. C., anp Upprxr, A. W. Marketine 
MARGINS For sucAaR. U.S. Dept. Agr. Mktg. Res. 
Rpt. 311, 16 pp., illus. March 1959. 


Household consumers paid 16 percent more per pound 
for sugar in 1958 than in 1950, largely because of higher 
marketing costs. Rise in retail sugar prices from 9.7 
to 11 cents per pound during 1950-57 is analyzed in de- 
tail. Spread in prices between what the farmer gets 
and what the consumer pays for sugar rose 0.7 cent per 
pound during 1950-57. Rise in retail prices in 1950-57 
was accounted for by higher costs of transportation, labor, 
wholesaling and retailing, and other factors. 
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Lassiter, R. L. Jr., anp Caper, G. L. ECONOMIC 
CHARACTERISTICS OF THE FLORIDA CHILLED CITRUS 
JuIcE Inpustry. U.S. Dept. Agr. Mktg. Res. 
Rpt. 305, 15 pp., illus, March 1959. 

Florida producers of chilled orange juice increased 
their use of fresh oranges from 3 million boxes in 1954-55 
to over 6 million in 1957-58. In 1957-58, chilled orange 
juice accounted for 97 percent of total sales of chilled 
citrus juices produced in Florida. Distribution of citrus 
juices to consumers is primarily in quart fiberboard con- 
tainers and through dairy outlets. 

LeRay, NEtson, JR., AND Crows, G. B. LABOR AND 
TECHNOLOGY ON SELECTED COTTON PLANTATIONS IN 
THE DELTA AREA OF MISSISSIPPI, 1953-1957. Miss. 
Agr. Expt. Sta. Bul. 575, 23 pp. April 1959. 
(Agr. Res. Serv. cooperating.) 

Labor requirement were lowered significantly between 
1953 and 1957. The shift from intensive to extensive 
enterprise, as average cotton acreage decreased from 718 
to 407 acres, accounted for roughly 30 percent of the re- 
duction in man-hour requirements, while the net effect of 
the expanded use of new technology resulted in an average 
reduction in man-hour requirements of 10 to 12 percent. 
Lirquist, R. C. BUYING PRACTICES AND FOOD USE 

OF EMPLOYEE FOOD SERVICES IN MANUFACTURING 

PLANTS. U.S. Dept. Agr. Mktg. Res. Rpt. 326, 

135 pp., illus. June 1959. 

Summarizes preliminary findings of a nationwide sur- 
vey of inplant food services and includes comprehensive 
data on expenditures for and use of food by these facili- 
ties. Almost 6,000 manufacturing plants with 250 or more 
employees—about half of the plants of this size in the 
U.S.—provided some type of regular, on-premise, food 
service facility for use of plant personnel. 

Maririanp, S. T., AND Fisuer, D. A. THE HIRED 
FARM WORKING FORCE OF 1957. U.S. Dept. Agr. 
Inform. Bul. 208, 67 pp., illus. June 1959. 

Hired farm working force in 1957 totaled nearly 4 mil- 
lion workers and was the largest since 1950. Most of the 
increase over 1956 was among seasonal workers, with 
fewer than 25 days of farm wage work during the year. 
Among workers doing 25 days or more of farm wage work, 
there were significant increases in the proportions of 
young persons aged 14 to 17 and of male workers. 
Mancuester, A.C. THE CHANGING ROLE OF FRUIT 

auctions. U.S. Dept. Agr. Mktg. Res. Rpt. 

331, 16 pp., illus. June 1959. 

Report discusses various changes in fruit marketing 
during last 25 years which have altered the role and im- 
portance of fruit auctions. More and more auctions are 
becoming distributors of higher-priced specialty products 
rather than mass distributors of more standardized fruits. 


Manton, W. M., anp Dovcuty, H. N. FLAXSEED 
STORAGE AT COUNTRY ELEVATORS IN MINNESOTA, 
NORTH DAKOTA, AND souTH DAKOTA. U.S. Dept. 
Agr. Mktg. Res. Rpt. 350, 55 pp., illus. July 
1959. 


This report is on marketing practices and costs of flax- 
seed storage facilities, operations, and practices employed 
in storing and handling at country elevators. This is a 
companion report to Mktg. Res. Report 301. 





Marscuner, F. J. LAND USE AND ITS PATTERNS IN 
THE UNITED states. U.S. Dept. Agr. Agr. 
Handb. 153, 273 pp., illus. April 1959. 


Describes the underlying physical factors of land use 
and their influence in relation to major historical and 
still evolving institutional determinants of agricultural 
development and land use. Impacts of industrialization 
and of the continuing technological revolution within 
agriculture are emphasized. A pioneering feature is the 
inclusion of aerial photographs of 168 local areas with 
descriptive legends. 


Moorr, E. J. FLORAL MARKETING BY WHOLESALE 
GROWERS IN NEW YORK AND cuIcaGo. U.S. Dept. 
Agr. Mktg. Res. Rpt. 323, 44 pp. May 1959. 


This report is based on data obtained from a sample of 
136 growers in the N.Y. market area and 96 in the Chicago 
area. It describes the marketing channels, methods, prac- 
tices, costs, and services used by growers in marketing 
floral products. In both markets, wholesale growers sold 
most of their cut flowers to commission and merchant 
wholesalers, and most of their potted plants to retail 
outlets. 


Nouan, F. L., anp Levine, D. B. consumers’ 
CONCEPTS OF FABRIC. A MARKETING STUDY OF 
THE RELATIVE IMPORTANCE OF FABRIC CHARACTER- 
ISTICS IN THE SELECTION OF WOMEN’S CLOTHING. 
U.S. Dept. Agr. Mktg. Res. Rpt. 338, 60 pp., 
July 1959. 


Women look for these three characteristics in dresses, 
regardless of occasion or season: (1) Ability of the fabric 
to hold shape; (2) degree to which it will or will not 
wrinkle; and (3) colorfastness. Reaction to or evalua- 
tion of the fabric in the dress was also strongly affected 
by the interrelationship of fabric, style, and workman- 
ship. Cost is also an important factor. Cotton was 
judged the most versatile fiber. 


Oxson, RussELIO. SOME OPPORTUNITIES FOR IM- 
PROVING FARM INCOME IN SOUTHEASTERN OHIO. 
Ohio Agr. Expt. Sta. Res. Bull. 832, 39 pp. 
March 1959. (Agr. Res. Serv. cooperating.) 
Many farmers in southeastern Ohio can increase their 

incomes by obtaining full-time work in industry or by 

expanding efficient livestock production. A full-time off- 
farm job, with as much farming as can be carried on, is 
the most profitable use the operator can make of his labor. 

Net income could be increased about $2,000 for farms of 

all sizes by using about $12,000 additional capital to shift 

some permanent pasture to cropland, improve permanent 
pasture, and maintain a good-quality dairy herd produc- 
ing grade A milk for sale. 


Purersauen, H. S., anp Korrxe, M. W., TEcHNI- 
CAL AND ECONOMIC CHARACTERISTICS OF IRRIGA- 
TION ON CONNECTICUT FARMS. Conn. (Storrs) 
Agr. Expt. Sta. Bul. 340, 42 pp., illus. (Agr. 
Res. Serv. cooperating.) 


Supplemental irrigation has become increasingly im- 
portant in Connecticut in recent years. Among 167 irri- 
gating farms surveyed in 1957, the average number of ir- 
rigated acres was 39.1 for vegetable farms, 48.8 for 
potato-tobacco farms, and 59.2 for dairy farms. 
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Reese, R. B. FAMILY PURCHASES OF SELECTED 
FROZEN FRUITS AND VEGETABLES. U.S. Dept. Agr. 
Mkgt. Res. Rpt. 317, 110 pp., illus. April 1959. 


Compares data from the 1955 Household Food Con- 
sumption Survey with information from the Market Re- 
search Corp. of America to discover demand relation- 
ships that are not subject to wide short-term fluctuations. 
The study reports on family characteristics that reflect 
the economic and social factors affecting the purchasing 
of frozen fruits and vegetables; what changes, if any, 
have occurred in the levels of family purchases for these 
items; if these changes can be related to income or resi- 
dence of consumer; and if general patterns or relation- 
ships exist that may be useful in projecting potential 
developments in this market. This study also provides 
the basis for projections of future demand for frozen 
fruits and vegetables and other foods. 


Rogers, G. B., Aanp Barpwetu, E. T. ECONOMIES 
OF SCALE IN CHICKEN PpROcEssING. U.S. Agr. 
Mktg. Serv. AMS-331, 12 pp., illus. August 
1959. (New Hamp. Agr. Expt. Sta. and Mass. 
Agr. Expt. Sta. cooperating.) 


Capacities of the plants in this study ranged from 150 
to 10,000 broilers an hour. Costs per pound for process- 
ing broilers went down as size of plant went up. Econo- 
mies of seale accruing to successively larger plants are 
considerably less with fowl] than with broilers. 


SKrRABANEK, R. L., Anp Ducorr, L. J. socrau sE- 
CURITY AND THE TEXAS FARMER. Texas Agr. 
Expt. Sta. Bul. 928, 18 pp., illus. April 1959. 
(Agr. Mktg. Serv. cooperating.) 


Presents results of interviews conducted in summer 

1956, a year and a half after the 1954 amendment to 
the Social Security Act which provided Old Age and 
Survivors Insurance coverage for self-employed farmers 
was enacted. The survey covered operators’ knowledge 
about OASI, their sources of information about OASI, 
their coverage, their retirement plans, and their opinions 
of OASI. 
SniTzter, J. R., AanpD Byrne, R. J. INTERSTATE 
TRUCKING OF FROZEN FRUITS AND VEGETABLES UN- 
DER AGRICULTURAL EXEMPTION. U.S. Dept. Agr. 
Mktg. Res. Rpt. 316, 88.pp., March 1959. 


This study of transportation of frozen fruits and vege- 
tables under the exemption of agricultural commodities 
from rate and route control by the ICC is the second 
report designed to provide shippers, processors, trans- 
portation groups, and others concerned with information 
on the effects of the exemption. This study deals with 
calendar years 1955 and 1957, to reflect conditions in the 
frozen fruit and vegetable industry preceding and fol- 
lowing the 1956 court decisions declaring frozen fruits 
and vegetables to be exempt commodities. 

Stricker, P. E., anp AnAtT, J. D. HARVESTING 
THE 1956 cCoRN crop. U.S. Agr. Res. Serv. 
ARS 43-91, 20 pp. April 1959. 

Of the 75.6 million acres of corn harvested in 1956, 
86 percent was for grain, 9 percent for silage, 4 percent 
for hogging and grazing, and about 1 percent for feeding 
without removing the ears. Almost 90 percent of the 
54.3 million tons of silage was harvested with field forage 
harvesters. Seventy-eight percent of the acreage of corn 
for grain was picked with mechanical pickers. 
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Taytor, C. C., anp Burcu, T. A. PERSONAL AND 
ENVIRONMENTAL OBSTACLES TO PRODUCTION AD- 
JUSTMENTS ON SOUTH CAROLINA PIEDMONT AREA 
raRMs. S.C. Agr. Expt. Sta. Bul. 466 (Pub. 33 
of Southeast Land Tenure Res. Com.), 36 pp. 
December 1958. (Agr. Res. Serv. cooperating.) 
The major obstacles that impede the progress of in- 

dividual farmers in the Piedmont in adopting production 
adjustments and improvements were age and physical 
handicaps; limited education and training; rapidity of 
changes in the agricultural economy; inadequate re- 
sources; and poor coordination of farm and off-farm 
employment. 


Tuuroczy, N. M., anp Scuiecet, W. A. costs or 
OPERATING SOUTHERN RICE MILLS. U.S. Dept. 


99 


Agr. Mktg. Res. Rpt. 330, 54 pp., illus. June 
1959. 


Three-fourths of all differences in total costs per 100 
pounds of rough rice milled in 23 southern mills during 
the 1956-57 milling season resulted from differences in 
the volume produced and in the percentage packaged 
in consumer containers of 5 pounds or less. Total cost 
per 100 pounds of rough rice in the 23 mills for all types 
of services, excluding transportation and the cost of 
rough rice, ranged from 63 cents to $1.48, with an average 
of 98 cents. 


U.S. AcricutruraAL Marketinc Service. De- 

VELOPMENTS IN MARKETING SPREADS FOR AGRI- 
U.S. Agr. Mktg. 
(Re- 


CULTURAL PRODUCTS IN 1958. 
Serv. AMS-316, 32 pp., illus., June 1959. 


printed from Hearings, part 3, before the Sub- 


committee of the Committee on Appropria- 

tions, House of Representatives, 86th Cong., 

First Session.) 

This report discusses food prices and the cost of liv- 
ing, recent changes in food prices and marketing changes, 
management efforts to control costs, results and progress 
of special price spread studies on various products, and 
offers a list of recent publications on margins, costs, and 
practices. 

U.S. AGRICULTURAL MARKETING SERVICE. MAR- 
KETING COSTS AND MARGINS FOR FRESH MILK. 
U.S. Dept. Agr. Mise. Pub. 753, 15 pp., illus. 
Feb. 1959 (rev.) 

Briefly describes the marketing of fresh (or fluid) milk, 
the cost of performing the various marketing operations, 
and variations in these costs and in the price spread be- 
tween farmers and consumers. 

U.S. AcricuttruraL MarketTiIna SERVICE. MAR- 
KETING MARGINS FOR WHITE BREAD. U.S. Dept. 
Agr. Misc. Pub. 712, 14 pp., illus. April 1959. 
This report brings to date a publication issued in 1956. 

Costs of marketing white bread are studied from 1948 to 

1958. 
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